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Foreword 


Баз IN 1958 the governments of the United States and 
the Soviet Union negotiated an agreement permitting exchange 
visits between representative groups of the two nations. The first 
American industrial delegation to the Soviet Union was from 
the steel industry. 

The steel Delegation was comprised of men from the indus- 
try, who were selected by their respective companies, and a 
representative of the U. S. Bureau of Mines. American Iron 
and Steel Institute, at the request of the U. S. Government, 
coordinated the arrangements for the trip. 

This comprehensive report of their visit is compiled from 
individual reports made by members of the Delegation, under 
the direction of Edward L. Ryerson, who served as Chief of 


the Delegation. 
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President 
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Introduction 


The primary purpose for which the exchange of visits of iron and 
steel executives from the United States and from the Soviet Union was 
arranged was to develop good will between the people of two nations far 
apart geographically, politically, and ideologically. We of the American 
Steel and Iron Ore Delegation agree unanimously that so far as we are con- 
cerned we achieved our purpose. We went to the Soviet Union with the 
best of good will, and we were received with good will and kindness еуегу- 
where we went. 

The Delegation of steel and iron ore executives from the United States 
included specialists in general management, industrial relations, ore min- 
ing. steelmaking operations, research, metallurgy and industry publications. 
In all, 19 men made the trip. 

Our host while we were in the Soviet Union, the State Committee for Sci- 
ence and Technology, is a top level advisory government organization having 
broad interests in all phases of research and industrial development. The 
plants and facilities selected by the Committee for the Delegation to visit 
included some of the best in the USSR: not all of their other operations are 
as well-oriented as those seen by the group. Those that were visited are 
modern. efficient and well managed. They compare favorably indeed with 
plants of the same type in the United States. The men who run them are 
well qualified technically and they have a good grasp of sound management 
principles. They show a proprietary interest in the work they are doing and 
in the industry of which they are a part. 

In relatively few years Soviet steel capacity has risen to a point where it 
is about 40 per cent as large as the total steelmaking capacity in the United 
States. Plans are under way for still further expansion. They have not 
hesitated to adopt the best to be found in the industry of other parts of the 
world—to which they have added innovations of their own to better the 
methods or to adapt them to particular needs. Many things they are doing 
today should be of interest to our industry. 
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While industry—particularly the steel industry—has been growing in 
the Soviet Union, so, too, have other aspects of the economy. The people 
in industrial centers today scem to be better off than they ever were, particu- 
larly in terms of housing. yct they still lack many of the ordinary conveniences 
to which Americans are accustomed. 

Much of the information we acquired during our travels in the Soviet 
Union came from personal observation and Soviet word of mouth. Often 
information came as a result of questions asked under conditions which 
made penetration of the official facade difficult, if not impossible. Obvi- 
ously there was neither time nor opportunity to check on many items. 

Although it is not indicated in the report, we carried away the convic- 
tion that the Communist Party is firmly in control at all levels. It should 
be remembered that Communist Party membership constitutes less than 
five per cent of the total population. Selection as a member of the Party 
is distinctly an honor which carries with it many privileges; it is also an 
onerous burden for it requires concentrated devotion, study and work. 

Much difficulty was experienced in relating the Soviet price structure to 
our own monetary system. The ruble appears to have been designed for 
use within the USSR only. Certainly the artificial commercial rate of four 
rubles to the dollar overstates the value of the ruble. Ten to one, the rate 
allowed tourists going to Russia, appears more appropriate. However, retail 
prices of consumer goods generally seem to be arrived at on a basis having 
less to do with actual costs than with other factors determined by the govern- 
ment in Moscow. 

We hope that this visit to the Soviet Union has created some understand- 
ing among the people we met of America's hopes and aspirations for the 
future. If so, then our trip was most worthwhile. 


Буна 


Chief of the American 
Steel and Iron Ore Mining 
Delegation to the Soviet Union. 
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GENERAL INFORMATION ABOUT 
THE DELEGATION'S VISIT 


СНАРТЕК 1 


American Steel and Iron Ore Mining Delegation 


to the Soviet Union 


Epwarp L. RYERSON, director and former chairman of the board, Inland 
Steel Company, Chicago, Ill. (Chief of the Delegation) 


CoL. MERLE R. THOMPSON, secretary, Committee on Foreign Relations, 
American Iron and Steel Institute, New York, N. Y. 


Raw Materials Group 

Dmitri М. VEDENSKY, director of research and development, The M. A. 
Hanna Company, Cleveland, O. (Chief of Raw Materials Group) 

JAMES B. AUSTIN, administrative vice president, Research and Technology, 
United States Steel Corporation, Pittsburgh, Pa. 

Everett L. Joppa, general manager, Lake Superior Iron Mining Division, 
Pickands Mather & Company, Duluth, Minn. 

EARLE C. SMITH, director of research and chief metallurgist, Republic Steel 
Corporation, Cleveland, O. 


Blast Furnace Group =; 

JULIUS Н. STRASSBURGER, director of research and development, National 
Steel Corporation, Weirton, W. Va. (Chief of Blast Furnace Group) 

Dr. MICHAEL О. HoLowaty, chief research engineer, Research and Devel- 
opment Department, Indiana Harbor Works, Inland Steel Company, 
East Chicago, Ind. 

Norwoop B. MELCHER, chief, Pyrometallurgical Laboratory, Bureau of 
Mines, U. S. Department of Interior, Pittsburgh, Pa. 


Е.М. RicH, general manager, Indiana Harbor Works, Inland Steel Company, 
East Chicago, Ind. 


Steelmaking and Finishing Group 

STEPHEN M. JENKS, administrative vice president, Central Operations, 
United States Stee] Corporation, Pittsburgh, Pa. (Chief of Steelmaking 
and Finishing Group) 


FLovp S. ECKHARDT, assistant general manager, Lackawanna Plant, Beth- 
lehem Steel Company, Lackawanna, М. Y. 


KENNETH С, MCCUTCHEON, consultant, Armco Steel Corporation, Ashland, 
Ky. 

Dr. GUNTHER MOHLING, chief metallurgist, Research Laboratory, Alle- 
gheny Ludlum Steel Corporation. Brackenridge, Pa. 


MICHAEL Е. YAROTSKY, division superintendent, Steel Production, South 
Works, United States Steel Corporation, Chicago, III. 


Industrial Relations Group 


JoHN A. STEPHENS, vice president, United States Stecl Corporation. Pitts- 
burgh, Pa. (Deputy Chief of the Delegation; Chief of Industrial Rela- 
tions Group) 


ProF. M. GARDNER CLARK, New York State School of Industrial and Labor 
Relations, Cornell University, Ithaca, М. Y. (Editor of this Report) 


IRWIN Н. Sucu, editor-in-chief. Steel Magazine, Cleveland, О. 
GEORGE Е. SULLIVAN, editor, The Iron Age Magazine, Philadelphia, Pa. 


СНАРТЕК 2 


Places Visited and People Met By the Delegation 


ltinerary of American Steel and Iron Ore 
Mining Delegation to the Soviet Union 


1958 
May 21-25 Moscow Arrival and Conferences 
May 26-27 CHELIABINSK Two visits to Cheliabinsk Metallurgical Plant 
Мау 28-29 MacNiTOGORsK Two visits to Magnitogorsk Metallurgical 


Plant 

Мау 30-31 Ем ROUTE Sverdlovsk—Stalinsk 

June 1-2 STALINSK Two visits to Kuznetsk Metallurgical Plant 

June 3 EN Route To Sverdlovsk; Miners to Moscow—Lenin- 
grad 

June 4-5 SVERDLOVSK Two visits to Uralmash Machine Building 
Plant 


Visit to Uralmechanobr Ore Laboratories, 
Design Institute, Geological Museum 


June 6-7 ZAPOROZHYE Two visits to Dneprospetstal, Special Steel 

Plant 
Two visits to Zaporozhstal, Metallurgical 

Plant 

June 8 LENINGRAD Sunday—Rest 

June 9-10 LENINGRAD Visit to Mechanobr Ore Laboratories and 
Design Institute 

June 11 Moscow Meeting with Iurii Evgen'evich Maksarev, 


President State Scientific and Technical 
Committee of the Council of Ministers 
of the USSR, and his advisors 

Visit Industrial-Agricultural Exhibition 


June 12 Novo TuLa Visit Novo Tula Metallurgical Plant 
June 13 Moscow United States Embassy. Departure of eleven 
members 


On June 3, 1958, the Mining Group separated from the remainder of the 
Delegation and took the following itinerary: 


June 


June 
June 
June 


June 


June 
June 
June 
June 
June 
June 


June 


June 


LENINGRAD 


EN ROUTE 
Камо Roc 
KRivor Roc 


Камо Roc 


EN ROUTE 
KERCH 

EN ROUTE 
Moscow 
Novo TurA 
Moscow 


Moscow 


Moscow 


En Route from Sverdlovsk—visit 
Mechanobr Institute 

Moscow—Dnepropctrovsk—Krivoi Rog 

Visit Gigant Mine 

Visit Communist Mining Machine Building 
Plant 

Visit Southern Beneficiation Combinc 

Visit Krivoi Rog Metallurgical Plant 

Simferopol and Kerch 

Visit Kamysh-Burun Mines 

Simferopol, Yalta—Moscow 

Industrial-Agricultural Exposition 

Visit Novo Tula Metallurgical Plant 

Visit Academician Ivan Pavlovich Bardin. 
Vice President, Academy of Sciences 

Meeting with State Scientific and Technical 
Committee 

Departure 


kavor коо ў NOVA TULA 
MINES /2 
салығы 
s ie FM 
ZAPOROIME ы aum 
SUKRAINE 
KUSTAMAI STBERIA 
MINES 


R. Yenisei 


NOVOSIBIRSK 
, STALINSK 


rasura cB (GORMASH) 
N MINES ake 
Baikal 


MANCHURIA 


MONGOLIA VLADIVOSTOK \o) 


: ISINKIANG SCALE IN MILES 


ROUTE OF TRAVEL DURING VISIT TO SOVIET STEEL INDUSTRY — MAY 21ST TO JUNE 21ST, 1958 
BOTH GROUPS = = — c STEEL GROUP eseese MINING GROUP 


Principal Steelmaking Plants Visited 


(Capacities, Facilities, Products Produced and Employment)* 


CHELIABINSK 
Southern Ural District—1,892,000 Tons Ingots per Year 
Coal—65 per cent Kuznetsk; 35 per cent Karaganda 
Iron Ore—Local Mines 
6 Coke Oven Batteries 
4 Blast Furnaces—(5th Furnace under construction) 
11 Open Hearth Furnaces—1.650.000 Tons per Year 
5 Electric Furnaces—242,000 Tons per Year 
Mills—1 Blooming Mill; | Billet Mill; 5 Bar Mills 


Principal Products—Bars % 10 7 inches 


Employees—20.000 (includes those required for housing construction) 


MAGNITOGORSK 

Southern Ural District—6.600.000 Tons Ingots per Year 

Coal—65 per cent Kuznetsk: 35 per cent Karaganda 

Iron Ore—Local Mines 

10 Coke Oven Batteries 

8 Blast Furnaces 

28 Open Hearth Furnaces 

Rolling Mills—2 Continuous Blooming and Billet Mills; | Structural 
Mill: 1 Skelp Mill: 3 Bar Mills; 1 Rod Mill; І 66-inch Hot Strip Mill; 
1 66-inch Three Stand Cold Reduction Mill; 1 5-Stand Cold Reduc- 
поп Mill: 1 49-inch Slabbing Mill and 1 98-inch Hot Strip Mill 
(Under Construction.) 


Principal Products—Structurals, Bars, Rods, Hot and Cold Rolled 
Sheets. Tinplate, Strip Mill Plates, Light Rails. 
Employees—28.000 (Steel Plant only) 


STALINSK 


South Central Siberia—3,300,000 Tons Ingots per Year 
Coal—100 per cent Kuznetsk—Local 


Iron Ore— 85 per cent Local —15 per cent Magnitogorsk 
6 Coke Oven Batteries 


7 All tons throughout this report are net tons unless otherwise specified. 
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4 Blast Furnaces 
15 Open Hearth Furnaces 
2 Electric Furnaces 
Rolling Mills—1 Tandem Blooming Mill; | Heavy Rail and Structural 
Mill; 1 Tandem 84-inch Plate Mill; 1 Billet Mill; 1 Light Structural 
Mill; 3 Bar Mills 


Principal Products—Rails, Structural Shapes, Plates and Bars 


Employees—1 7,000 (Steel Plant only) 


ZAPOROZHSTAL 
Ukraine—2,970,000 Tons Ingots per Year 
Coal—Donets Basin 
Iron Ore—Krivoi Rog 
6 Coke Oven Batteries nearby 
5 Blast Furnaces 
12 Open Hearth Furnaces 
Rolling Mills—1 Slabbing Mill (Universal Type); 1 66-inch Hot Strip 
Mill; І 66-inch Three Stand Cold Reduction Mill; 2 66-inch Revers- 
ing Cold Reduction Mills; 1 48-inch Reversing Cold Reduction Mill; 
Tinning Facilities and Cold Mills for 20-inch Max. Width Tinplate 
(Hot Dipped) 


Principal Products—Hot Rolled Sheets, Cold Rolled Sheets, Tinplate 
Employees— 16,500 (Steel Plant only) 


DNEPROSPETSTAL 


Ukraine— 1,050,000 Tons Ingots per Year 
17 Electric Furnaces, plus three under construction 
Rolling Mills—1 Blooming Mill; 3 Bar Mills 


Principal Products—Bars /4 to 8 inches—350 Varieties of Steel, in- 
cluding Stainless, Transformer and Tool Steels 
Employees—11,000 (Steel Plant only) 
KRIVOI ROG 


Ukraine—1,050,000 Tons Ingots per Year 
Coal—Donbas 


Поп Ore-—Krivoi Rog 

4 Coke Oven Batteries 

3 Blast Furnaces 

2 LD Converters 

Rolling Mills—1I Tandem Blooming Mill, 1 Rod and Small Section 
Mill. 1 Small Wire Mill 


Principal Products—Shapes and Wire 


Employees—8.300 (Steel Plant only) 


List of Individuals Met in the USSR 
MOSCOW: STATE SCIENTIFIC AND TECHNICAL COMMITTEE (GNTK) 


Torii Evgen'evich Maksarev, President 

Pavel Ivanovich Korobov. First Vice President 

С. V. Aleksenko. Vice President 

Mikhail Aleksandrovich Pokrovskii, Chief Specialist for the Iron Ore 
Indusay 

S. P. Mysovskii, Chief Specialist for the Iron and Steel Industry 

Dzhermen Mikhailovich Gvishiani. Director of the Office of Foreign 
Relations 

E. I. Levin, Vice Director of the Office of Foreign Relations 

Valenmin Aleksandrovich Pripol'tsev, Deputy 

Denis Nikolaievich Poliakov. Section Head in the Office of Foreign 
Reletioans 

Vitalii Pavlovich Borisov. Chief of the Protocol Section 

Vilen S. Karpich. Economic Specialist 

Ша Pavlovich Shvarts. Interpreter. English language and literature 
instructor at the Foreign Language Institute 

Iurii Yakovich Malik. Worker in Borisov Protocol Section 


OTHERS IN MOSCOW 
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Ivan Pavlovich Bardin, Vice President of the Academy of Sciences of 
the USSR 

Aleksandr Filippovich Borisov, Chairman of the State Committee for 
Planning Iron and Steel Plants (GIPROMEZ) 


Viktor V. Grishin, President of the All-Union Central Council of Trade 
Unions 


Peter Pimenor, Chief of the International Department of the Central 
Council of Trade Unions 
Karl Korolov, Editor of the trade journal, Vestnik Mashinostroenie 


CHELIABINSK REGIONAL ECONOMIC COUNCIL (SOVNARKHOZ) 


Mikhael S. Solomentsev, Chairman 

Konstantin Ivanovich Burtsev, Chief of the Section in Charge of the 
Metallurgical Industries 

Aleksandr Nestarovich Korneenkov, Chief Engineer of Section in 
Charge of Metallurgical Industries 


CHELIABINSK IRON AND STEEL PLANT 


Valerian Nikolaievich Kolobov, Director 

S. N. Bistrov, Chief Engineer 

Vladimir Nikolaievich Sharapov, Vice Director 

S. A. Lubenetz, Superintendent of Melting Shop 

V. F. Ksenofontov, Superintendent of No. 1 Open Hearth Shop 
І. M. Ezikov, Superintendent of the Rolling Mill 


MAGNITOGORSK IRON AND STEEL COMBINE (MMK) 


F. D. Voronov, Director of the Combine 

Vladimir Mikhaelovich Zudin, Chief Engineer of the Combine 

V. M. Kisilev, Deputy Director in Charge of Labor and Personnel 

Ivan Semenovich Shitov, Chief Engineer in Charge of Mining and Ore 
Preparation 

V. P. Kozhevnikov, Superintendent of Rolling Mill 

V. N. Kotov, Director of Mining 

E. I. Dickstein, Chief Metallurgist 

G. S. Antonov, Chief of the Planning (Economic) Department 

G. A. Chernov, Chief of Office of the Organization of Labor 

Iuri Grafski, Reporter for magazine, USSR 


URALS MACHINE BUILDING PLANT IN SVERDLOVSK (URALMASH) 


У. V. Krotov, Director 

Georgiy Luckich Khimich, Chief Design Engineer 
Stepan Pavlovich Zamotaer, Assistant Chief Engineer 
Svetlana Vasilevna Barsuk, Interpreter 

Valentina Bogmachova, Interpreter 
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SVERDLOVSK REGIONAL ECONOMIC COUNCIL (SOVNARKHOZ) 


Р. Е. Sokolov, First Vice Chairman 

S. A. Stefanov, Deputy Director of the Council 

P. M. Rudnitskii, Chief of the Department of Iron and Steel of the 

Technical Office 

М. М. Pekarevich. Head of the Planning Office 

E. M. Lokshin. Chief Blast Furnace Specialist of the Technical Office 
M. E. Panfilov. Chief Steel Smelter of the Technical Office of the Council 
С. E. Lysenko. Chief Engineer of the Department of Machine Building 


SVERDLOVSK MECHANOBR INSTITUTE 


Dmitri Neustroev, Director 
Victor Khvostenko. Senior Scientific Research Engineer 


SVERDLOVSK COAL—CHEMICAL INSTITUTE 


К.В. Afonin. Director 


STALINSK: KUZNETSK METALLURGICAL COMBINE (KMK) 
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Boris Nikolaevich Zherebin. Director 

Anatolii Ivanovich Borodulin. Chief Engineer 

Pavel Ivanovich Maksimov. Vice Director 

Semen Lukin Garashchenko, Vice Director 

I. P. Pavlovskii, Vice Director for Labor 

A. Ia. Sosul'Nikov. Vice Director of the Office of Labor Organization 

E. A. Kagan. Vice Director for Commercial Work 

Aleksandr Pavlovich Egorichey, Chairman of the Works Committee of 
Metal Workers Trade Union 

Leonid Sergeevich Klimasenko. Superintendent of Steel Smelting of the 
Combine 

Leonid Naumovich Soroko, Superintendent of Rolling 

Gennadii Vasil evich Sharov, Chief of the Technical Office (Stalin Prize 
Winner in 1953) 

Nikolai Sergeevich Рагапсһепко, Senior Engineer of the Technical 
Office 

Evgenii Mikhailovich Popov, Chic! of the Office of Organization of 
Labor 

A. №. Stafeev, Chief of the Office of Labor for the Iron Mining Enter- 
prises 


Mikhail Moiseevich Privalov, Foreman of the Open Hearth Shops, 
Member of the Presidium of the Supreme Soviet of the USSR 

Vladimir Ivanovich Petrikcev, Chief Electrician (Power) 

Pavel Konstantinovich Morkov, Superintendent of No. 1 Open Hearth 
Shop 

Nikolai Gavrilovich Zarubin, Superintendent of No. 2 Open Hearth 
Shop 

Konstantin Konstantinovich Aristarkhov, Tass Correspondent 

Nikolai Fedorov Kudriavtsev, Correspondent of the newspaper, 
Kuzbass 

Everett Joppa met the following in his trip to the Tashtagol Iron Mine 
which is part of the Kuznetsk Combine: 

Mr. Holikov, Mine Manager 

Mr. Savischev, Chief Engineer 

Mr. Skvortsov, Mine Superintendent 

Mrs. Stupina, Secretary of the Communist Party in the Tashtagol area 


LENINGRAD MECHANOBR INSTITUTE 


Viktor Konstantinovich Zakhvatkin, Director of the Institute. Mining 
Engineer and Specialist in ore enrichment and planning beneficiation 
plants. 

Orest Sergeevich Bogdanov, Vice Director in Charge of Scientific Re- 
search. Mining Engineer and Professor, Doctor of Technical Science 
and Specialist in the field of flotation. 

Andrei Borisovich Patkovskii, Vice Director in Charge of Design. Min- 
ing Engineer and Specialist in the field of ore enrichment and design- 
ing beneficiation and sinter plants. 

Valentin Iul'evich Brand, Head of the Technical Office of the Institute. 
Candidate in Technical Science and Specialist in the field of ore en- 
richment and designing beneficiation plants. 

Konstantin Petrovich Tatarintsev, Architect and Specialist in designing 
beneficiation and sinter plants 

Konstantin Sergeevich Archakov, Architect and Specialist in planning 
beneficiation and sinter plants 

Konstantin Stepanovich Chepurnykh, Head of the Technical-Economic 
Office of the Institute 

Mr. Solover, Head of the Mineralogical Laboratory of the Institute 

Mrs. Rogach, Interpreter and English language translator of the 
Institute 
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DNEPROPETROVSK REGIONAL ECONOMIC COUNCIL (SOVNARKHOZ) 

S. Р. Zhufavelev, Chief Engincer of the Department of Mining of the 
Dnepropetrovsk Regional Economic Council 

Mr. Gerasimov, Chicf of Office of Foreign Relations of the Dnepropet- 
rovsk Economic Council (Sovnarkhoz) 

Feliks Voevodin, Engineer, Vice Director of the Department of Foreign 
Relations of the Regional Economic Council (Sovnarkhoz) of Dnep- 
ropetrovsk 

Mr. Petrov, Photographer 


KRIVOI ROG 
Ivan Ivanovich Savitskii, Director of UGOK (Southern Mining and 
Beneficiation Combine) 
Edouard Ivanovich Efremov, Director of "Gigant" Mine 
Mr. Shkuta, Chief Engineer of Dzerzhinsk Trust 


ZAPOROZHYE: DNEPROSPETSTAL 
Georgi Khantanovich Gabuev, Chief Engineer 
Ivan Parfionovich Zabaluer, Chief Metallurgist 
Mr. Slitkov, Engineer at Dneprospetstal 


ZAPOROZHYE: ZAPOROZHSTAL 
Ler Dmitrievich Yupko, Director of Zaporozhstal Iron and Steel Plant 
Mr. Zapalotske, Director of Laboratory at Zaporozhstal 
Luka Lukich Soloviev, Chief Metallurgist at Zaporozhstal 


A. B. Drimbo. Assistant in Zaporozhye Regional Economic Council 
(Sovnarkhoz) 


Vasilii Tarasovich Garchenko. Superintendent of the Open Hearth 
Shop at Zaporozhstal 


KERCH ORE COMBINE 
Leonid Fedorovich Dolzhenko, Chief Engineer 
Dmitri Nikolaevich Bykov, Vice Director in Charge of Commercial 
Affairs 
Boris Solomonovich Levi, Assistant to the Director and Office Manager 
Eng. Kurilkin, Superintendent of Open Pit Mines 
Mr. Bondarenko, Photographer and Reporter for Crimean Pravda 


NOVO TULA PLANT 
Mr. Balagov, Director 
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Maksim lakovlevich Gorlov, Chief Engineer of the Works 

I. Gurski, Assistant Director of Novo Tula Plant 

Anatolin Alekseevich Markin, Assistant Superintendent of the Con- 
tinuous Casting Shop 

Andrei Grigor'evich Ivleev, Chief of the Office for Foreign Relations, 
Tula Regional Economic Council (Sovnarkhoz) 

Valerei Petrovich Dzhernin, Assistant Superintendent of the Continu- 
ous Casting Shop 

B. S. Rutes, Continuous Casting Specialist 

Mrs. Kiselova, Office for Foreign Relations, Tula Regional Economic 
Council (Sovnarkhoz) 

Vladimir Os'kin, Interpreter and teacher in Tula Mechanical Institute 


The Soviet Delegation to the United States 


During 1958, a Delegation from the Soviet Steelmaking and Iron 
Ore Mining industry visited the United States. Members of the Soviet Dele- 
gation were: 


Soviet Steel Delegation 

ALEKSANDR FILIPPOVICH Borisov, Chairman of State Committee Planning 
for Iron and Steel Plants (GIPROMEZ); metallurgist 

ALEKSANDR NESTEROVICH KORNEENKOV, Chief Engineer, metallurgical in- 
dustry, Cheliabinsk Sovnarkhoz 

LEONID SERGEEVICH KLIMASENKO, Superintendent of Steel Smelting at Kuz- 
netsk Metallurgical Combine; metallurgical engineer 

GEORGIY LuKICH KHIMICH, Chief Design Engineer, Uralmash Machine 
Building Plant in Sverdlovsk; mechanical engineer 

VALENTIN PETROVICH KOZHEVNIKOV, Superintendent of Rolling Mill, Mag- 
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СНАРТЕК 3 


The Soviet Union аз a Visitor’s Experience 


On a sponsored visit to the Soviet Union such as that of the Ameri- 
can Delegation, it is difficult for travelers to gain a deep personal understand- 
ing of the Russian people, or more than scattered impressions of Russian 
habits and culture. The business of the Delegation was to study the Soviet 
steel industry, and its whole itinerary was planned with this in mind. 

Yet a trip of several weeks’ duration—even with business as its principal 
objective—brings about many contacts with the country's people, and makes 
some degree of mutual reaction inevitable. The general impression gained by 
Delegation members from these contacts was that today's Russians have a 
deep and perhaps even cordial curiosity about Americans, and a desire for 
peace which they express at nearly every opportunity. 

The Chief and Deputy Chief of the Delegation arrived in Moscow on 
May 21. They visited the State Scientific and Technical Committee of the 
Council of Ministers of the USSR, hosts for the visit, and arranged the details 
of the itinerary. The remaining seventeen members arrived on May 23rd 
and joined them in the new 30-story Hotel Ukraine, facing the Moscow 
River. One of several large hotels in the city, it was completed in 1957, 
and is reserved almost exclusively for foreign delegations. The marbled 
lobby was crowded with visitors from all parts of the world, other Soviet 
Republics and satellite countries, many in their native garb. In such a cos- 
mopolitan assembly, the arrival of the American Delegation attracted small 
notice. But once out of Moscow on tour of steelmaking communities, the 
Americans usually were surrounded by crowds of Russians, most of whom 
had doubtless never seen an American face to face. 

On the first leg of the trip the Delegation flew from Moscow to Sverdlovsk, 
930 miles away, by jet plane which covered the distance in one hour and 38 
minutes. At Sverdlovsk the 19 Americans—with their interpreters and the 
escorts from the Regional Economic Council—changed to two smaller 
planes, two-engined and propeller driven. 

On hand to welcome them at Cheliabinsk, first steelmaking city on their 
itinerary, was a small delegation of high rank, headed by Alexsandr Filip- 
povich Burtsev, Deputy Director of the Cheliabinsk Regional Economic 
Council. This Council governs both the Cheliabinsk and Magnitogorsk steel- 
works. 
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Also on hand about the airport entrance were perhaps 200 men, women 
and children—a crowd that stood respectfully still all during the official 
exchange of courtesies. 

Then the Deputy Chief of the American Delegation walked toward the 
gathering in the background with his hand outstretched and a smile to ex- 
press a grecting, since he knew no Russian. At this gesture the crowd felt 
free to break into smiles and moved forward eagerly to shake hands with 
the American strangers; each group said words that sounded strange to the 
other. but were clear in their good intent. With rapport thus established the 
Americans had found their сие, so they initiated more and more waving and 
smiling wherever their procession of cars passed groups of Russians lining the 
20-minute route into the city. As they reached the wider streets, they found 
greater crowds. At the entrance to the three-story hotel in this "closed area" 
city that receives few visitors, several hundred Russians had gathered to see 
the Americans, and remained to wave and exchange greetings. From that 
moment on, except in Moscow and Leningrad, the Delegation was seldom 
free from crowds. wherever its members went—and always met immediate 
Russian response to the slightest American gesture of friendliness. 

At Magnitogorsk, the Plant Director invited the Americans to attend an 
amateur performance staged by workers at the local theatre, which is oper- 
ated by their Union as part of its "Palace of Culture" activities. Here the 
visitors were introduced by the Plant Director to the 800 members of the 
audience, and were warmly applauded. In addition to folk dancing, there 
was a symphony orchestra and a chorus of male and female voices which 
the Americans could honestly applaud in return; for they found it a most 
enjoyable performance, excellently staged. 

This amateur performance perhaps reflected some of the great interest in 
the theatre arts that seems evident among the Russian people. The Delega- 
tion found crowds in attendance at the ballet and opera in larger cities. While 
the theater is used on occasion as a platform for propaganda, it also offers old 
classical standbys; in Leningrad, for instance, some of the Americans saw 
performances of Carmen at the Kirov Opera House. In the Soviet Union, 
operas are sung only in Russian. 

The Russian people constantly offered the Americans an abundance of 
food and drink at the receptions—raw and pickled fish, caviar, jellied crab, 
smoked sturgeon, vodka. brandy and wine. 

Before leaving the Soviet Union, the American Delegation had traveled 
some 8,000 miles by plane, train and automobile through a land that is almost 
three times as large as the United States. Several times the group flew in 
new commercial TU-104 two-engine passenger jets, which cruise at 33,000 
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feet at a speed of 590 miles per hour. Some accommodate 50 and others 75 
passengers. Stewardesses on these planes pass out newspapers and flight 
maps; offer trays of candies; serve light meals; provide such conveniences as 
cellophane bags for fountain pens, which sometimes leak at high altitudes. 

By way of contrast, the Delegation’s 300-mile train trip from Novosi- 
birsk to Stalinsk required 14 hours. The return trip was made in 10 hours. 
This slow speed was not caused by faulty equipment, but by frequent stops 
made on the Siberian route. 

While restricted on occasion in the use of cameras by the broad sweep of 
Soviet security, it was possible for each member of the Delegation to secure 
many interesting photographs in the course of these travels. 

Throughout their trip. the Americans were impressed time and again by 
the extensive efforts of their Soviet hosts to provide for their comfort and 
to offer the best food, drink, transport accommodations and entertainment 
available. 
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FIGURE 1, Organization Chart of the Soviet Iron and Steel Industry 
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FIGURE 3. Organization Chart of a Soviet Steel Plant 
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To aid him in securing maximum personal cooperation he has at his dis- 
posal an annual bonus fund in addition to all other bonus sources. He 
may use 60 per cent of it for awards to anyone he pleases—excepting only 
himself, the Chief Engincer and the Accountant. The other 40 per cent 
goes into projects of prime interest to the Union, such as improving or 
enlarging some of the quarters used as social centers. 

Soviet plant management seems motivated by two special kinds of com- 
petition. First is the continual program to create a patriotic desire to serve 
the interests of Communism and the Soviet Union—leading to an enthusi- 
asm not lessened by awareness that the Soviet Union is competing with the 
economic system of the USA. Second is the competition between various 
plant managements, and various groups within a plant, to win races in 
increasing output. There are all-plant bonuses as well as special tours to 
Moscow and elsewhere given by the State as special awards to the em- 
ployees of the plant that shows unique progress. 

As Figure | suggests, the lines of communication from GOSPLAN to 
Plant Directors and back again are such that any improvement developed in 
one plant's methods can promptly be put to work all through the industry. 

The monolithic entity that functions under this highly coordinated man- 
agement structure produced some 60 million net tons of steel in 1958 
(about 40 per cent of USA steel capacity). 
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SECTION А 


SOVIET IRON MINING 


CHAPTER 1 


General Summary (Mining ) 


The Soviet Union has large potential reserves of iron ore. A great 
deal of research, planning, and capital investment will be needed to bring 
these resources into efficient production. 

Soviet managers with whom the American delegates talked showed an 
appreciation both of the potential of the vast iron resources and of the prob- 
lems which must be overcome to utilize them efficiently. 

Many of the iron deposits are low in iron content and high in silica. Some 
have an objectionably high zinc content. Others are contaminated with 
arsenic. Soviet mining is in most instances less efficient than equivalent 
mining operations in the United States. Despite considerable mechanization, 
production per employee in Soviet mines is below that in the United States. 

It should be noted that the Soviet Union has installed extensive beneficia- 
tion and sintering facilities which convert many of the low grade ores into 
satisfactory material for charging into their blast furnaces. Such extensive 
efforts to rectify raw materials disadvantages have not only succeeded, but 
have also contributed noteworthy improvements in blast furnace production 
of pig iron, the vital base of Soviet steelmaking. 


Iron Ore Reserves 


The Soviet Union's iron ore reserves have undergone intensive prospecting 
in recent years, with the result that reserves have been increasing rapidly. An 
official tabulation published in 1957 lists reserves of the various regions 
totaling 27,100 million metric tons as of January 1, 1956. Soviet geologists 
have their own system of classifying ore reserves, which is defined in the 
footnote to Table No. I. In addition to the reserves shown in Table No. 1, 
which are based on first-hand knowledge and geophysical research, Soviet 
geologists also report reserves in their category C}, which might be called 
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vaguely potential reserves. The С, category on January 1, 1956 was esti- 
mated to be 24,700 million metric tons, bringing the total of all reserves up 
to 51.800 million in 1956. 


TABLE NO. 1 


Soviet Iron Ore Production and Reserves, January 1956* 


Millions of Metric Tons. (One Metric Ton = 2205 bl 


Actual — PerCent Planned — PerCent A+B+C, Рег 


Production of Production of Reserves Cent 
Deposit or Region in 1955 Total for 1965 Total Jan. 1, 1956 ef Iron 
West 
Tula and Lipetsk 1.53 21 1.62 10 102.2 415 
Kursk (KMA) 
Rich Ore біз - — 2.16 14 634.0 54.0 
Quartzite 0.25 04 371 2.3 2,227.8 33.0 
Krivoi Rog 
Ore . 36.81 512 49.21 310 1,592.5 57.3 
Quartzite 0.37 0.5 14.39 9.0 6,548.5 38.0 
Kerch . РА 2.77 3.9 9.40 5.8 1,658.3 37.2 
Other Western deposits 1.23 17 6.65 42 982.0 — 
Total in West 42.96 59.8 87.14 548 13,745.3 — 
East 
Magnitogorsk 12.19 17.0 9.54 6.0 300.1 50.5 
Baikal Region 4.03 5.6 5.36 3.4 208.5 37.9 
Kachkanarsk - өші 4.96 3.1 3,900.0 16.7 
Kustanai 
Magnetite 0.24 0.3 12.31 77 1,536.9 46.5 
Bog ore s — — 2.38 15 3,368.9 36.8 
Western Siberia and Abakan 3.62 5.1 7.70 49 439.3 40.2 
Other Eastern deposits 8.83 12.2 28.38 18.6 3,584.6 — 
Total in East ..... 28.91 402 70.63 45.2 13,338.3 — 
Total in USSR 3 71.87 100.0 158.77 100.0 27,083.6 — 


"These data are compiled from “Тһе Iron Ore Base of the Iron and Steel Industry of the USSR,” 
edited by Prof. Ivan Pavlovich Bardin, Vice President, Academy of Sciences of the USSR, Moscow, 
1857, pages 548, 549, and 464 to 468. Since January, 1956, the estimates of iron quartzite reserves 
have greatly increased. Reserves in category А are subdivided into subclasses А, and А,. A, in- 
cludes supplies prepared for use and deposits not requiring preparatory work. These are supplies 
that are prospected in detail and proven. A. includes supplies lying within the limits of a contour 
defined by workings, holes and natural outlets so arranged that from a knowledge of the character 
of the deposit it is possible to estimate the figures with reasonable accuracy. Category B includes 
supplies defined as in As, except that quantitative figures are not accurate enough for inclusion in 
category A., It is sometimes based on accurate geophysical research. Category C is subdivided 


into two subclasses C, and Cz, and includes supplies determined by geophysical research and by 
sundry scientific discoveries and natural autcroppings. 
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The reserves given in the following table and referred to in the text have 
been compiled from direct information and from discussions with operating 
personnel in the mining districts and with members of the State Scientific 
and Technical Committee. The fact that they are several times as large as 
those reported in the first table is evidence of the intensive prospecting that 
took place during the two and one-half years preceding the delegation’s visit; 
they also reflect the optimism of loca! representatives about the prospects of 
their own particular areas. 


TABLE NO. 2 


Soviet Iron Ore Reserves, Reported June 1958 


Million Metric Tons 


Reported praven reserves 


Bakal ore deposits ois ins Ur MN ый 120 
Magnitogorsk 

Ore deposits ........... Я к ыс Онын cel 300 

Lean ore stockpile .... ТЕ 3 ? ш 60 
Tashtagol and vicinity 

Available after cobbing RS ee 150 
Krivoi Rog 

Ore deposits TOM iux €— аин 1,500 

Magnetic concentrates . КЕРЕККЕ — 30,000 
Kamysh-Burun 

Concentrates pa 288 TT С КУЕН 2,700 
Kustanai deposits 

Ore deposits ............ МЕ E xe Merced 10 

Magnetic concentrates -— "EET 2,470 
Kursk Anomaly 

Ore deposits ... еч wud EE eee 15,000 

Magnetic concentrates j gia see §0,000 
Scattered reserves north and east of Leningrad қ 40 

Total proven reserves ss sss 102,350 
Reported patential reserves 

Krivoi Rog 

Magnetic concentrates . pa УРИА 18,500 
Кигѕк Апота!у 

Magnetic concentrates . Я экн Шаке зы баб» 100,000 
Kustanai deposits 

Magnetic concentrates ...... .... 190 

Total potential reserves 118,690 
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To the above total of potential reserves could be added ore bodies re- 
ported west and east of Lake Baikal and north of the Trans-Siberian Rail- 
road. The planned expansion some 1.200 miles east of Stalinsk of new blast 
furnace capacity will depend on these reserves, as well as on the coal fields 
reported in the same area. 

Reserves of magnetic concentrates are being studied in the Khakassk- 
Minusinsk region upon which the planned expansion of blast furnace capacity 
at Stalinsk will depend for its iron ore requirements. 

Review of the analyses of ore reserves brings out these facts: high zinc 
content in some, high arsenic in others, high sulfur, high silica and low iron 
at several other locations. Therefore the delegation concludes that a substan- 
tial portion of the USSR steel industry is dependent on inferior ore. There are 
exceptions to this, as in Krivoi Rog. where some high grade ores are being 
mined. 

Although the USSR has tremendous reserves of iron bearing material, it 
will take a great deal of experimentation, planning and capital investment 
to bring these into production. Plans are being made to erect five or six 
magnetic concentrating plants with an annual capacity of about 30 million 
metric tons. Using a factor (based on American experience) of $35 per 
metric ton of annual capacity for plant and other facilities, plus $15 per 
metric ton of annual capacity for facilities such as railroads, power, housing, 
roads. etc., or $50 per metric ton as a total cost. it would require $1.5 billion 
to build these plants. This cost would turn out to be higher, because these 
plants are to be built in five or six different areas. As a result added costs will 
be incurred because of duplication of many facilities. 

Every effort is being made to increase tonnage output of the higher grade 
ores at Krivoi Rog. and magnetic roasting of the Kerch ores is planned in 
order to acquire more high grade ores in the next few years. If these efforts 
are successful and if the magnetic concentrating plants are completed, the 
USSR will have enough iron ore to allow very large expansion of the Soviet 
steel industry. 


The balance of this report on iron mining consists of descriptions of par- 
ticular areas in the order in which they were visited. 
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СНАРТЕК 2 


Magnitogorsk East and West Pits 


The present area of the east and west pits at Magnitogorsk has been 
known for over 200 years, and a small amount of mining has been carried 
on for the last 100 years. Serious development of the pits did not begin until 
1930 in conjunction with construction of the iron and steel plant. Ore was 
delivered to the plant two years later. 

The ore deposit is a replacement of limestone and dolomite by iron bear- 
ing solutions, There appear to be three definite zones of concentration. The 
upper layer contains dispersed magnetite, the second contains rich ore of 
both magnetite and hematite, and the third or bottom layer, pyrites. The 
present operations have reached the upper portions of the pyrites, which, 
because of their high sulphur content, are being blended with upper ores for 
sinter feed. 

The present pits have been developed almost to their ultimate limits. 
There remains to be removed a small amount of surface stripping on the 
western end of the west pit. In the east pit, the surface is being removed on 
the final increment of the western extension. Rock stripping is now being 
removed below this surface area. 

The east pit has not been mined as deeply as the west pit and the eastern 
ore body is not so deep. Nor does it extend into the steep slopes of the high 
hill dividing the two pits. The west pit extends to the top of this hill and 
19 benches can be observed from which all ore has been removed except 
the present three levels from which mining is now in progress. Ore is being 
removed from two benches in the east pit. The present stripping programs 
will complete the work as planned to the pit’s ultimate limits. The west pit 
is 7,600 feet in length, north and south, with a width of 7,000 feet, and a 
present depth of 1,060 feet. The east pit is 6,400 feet in length, with a width 
of 2,500 feet. Its present depth, because of its side hill position, is level 
with the terrain on the east and about 300 feet in height to the west. 

The combined reserve of the two pits was earlier estimated at 485 million 
metric tons of crude and direct ore. Since the start of operations, 185 million 
metric tons have been removed, leaving an estimated reserve of 300 million 
metric tons. The 1957 production was as follows: 
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Metric Tons 
Crude ore for treatment a à 18.1 
Direct оге... ш 2 
Waste and rock 122 
Total "all material" 34.5 


From the 22.300,000 metric tons of crude and direct ore, 13,680,000 
metric tons of product were obtained. The direct ore averages about 61.0 
per cent Fe, four to five per cent Silica. The crude ore averages about 37.7 
per cent Iron, one-half being magnetite. the other hematite, both requiring 
different treatment in the concentrating plant. 

A division of the present remaining reserve is as follows: 


Percent 
Oxidized ores . IPTE sorgia TA 
Magnetites ........................... — 146 
Low grade oxidized = 40 
100 


In addition to the above reserves. there are stockpiles of wash and heavy 
media ore amounting to about 60 million metric tons which they plan to con- 
centrate at some future date, with a distinct possibility that this will be done 
toward the exhaustion of the present reserves. It is quite evident that the 
present rate of production, 22 million crude and direct metric tons per year, 
cannot be continued for more than six to eight years. Other ores must be 
brought in and stockpiles must be beneficiated. They said that ores from the 
Kustanai area will be shipped in, particularly from the Sokolovsk deposit, 
which will increase the cost of pig iron about 50 rubles per metric ton. 

The pit is operated by electric shovel and railroad, with benches 30 feet 
in height. All haulage is by electric locomotive pulling 60 metric ton cars, five 
to seven cars per train. The railway is Russian standard gauge of 60 inches 
with 85 to 90 pound rails. The railroad is well planned and signal blocks 
are used; all operations are controlled from a central dispatching point. 
Average length of haul from both pits is about three miles. 

There were roads throughout the pit, most of which were adequate for 
trucks. Grading was done by tractors only when necessary. No road graders 
were observed, which would help account for the poor roads. 

Shovels are of five cubic yard bucket capacity, resembling the old Bucyrus 
120B type. Normally, sixteen shovels are operated at all times, with 25 
shovels in the pit. All are operated by electric power. New shovels are of 
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Russian make, as are all railway cars, which look like the Western drop-door 
type. 

Drilling is done by conventional churn drills, which resemble the 29T 
with minor variations. They are electric powered, have a 30 foot mast, 
caterpillar mounted, and use a 7%-inch Gill-shaped bit, although other 
shapes of bits were seen. The average drill speed was about 52 feet per eight 
hours. All drilling depths are 36 feet with a bench height of 30 feet and 
breakage six feet below grade. Large chunks were observed in all cuts which 
must be broken by secondary drilling and blasting. No use of a drop ball 
was observed, 

Blasting is done by conventional dynamite and ammonium nitrate, all of 
Russian manufacture. The delegation was informed that nitrate could not 
be used in wet holes. As far as could be learned, there were no variations in 
blasting practice when compared to United States practices. 

Incentives are paid to all workers, regardless of occupation. Drillers are 
paid on a footage basis, based on the degree of hardness of the material 
drilled. All material is checked for hardness every two meters, thus a varia- 
tion in incentive can take place several times per shift. The “norm” for all 
pit workers is set by the labor union at Moscow, but the local management 
stated that this is usually set here at five per cent below Moscow recommen- 
dations. Total earnings usually are 75 per cent base pay and 25 per cent 
incentive. Extra pay runs from 10 to 15 per cent for exceeding a norm and 
varies by occupations. For every one per cent over a norm, two per cent is 
earned in added pay. 

A change is to be made in hours worked, which presently is based on the 
following: four days work, eight hours per day, with two days off—this is 
repeated with the result that all workers put in 160 hours work per month. 
The new schedule will be a seven hour day five days per week. On the sixth 
day, the hours would be reduced from seven to five, thus giving a 40 hour 
week. When asked what this would do to manpower requirements, they 
said that about three per cent more manpower would be needed. 

Pit manpower totals 1,100 of which 30 per cent are women. The break- 
down is as follows: 


Production works, pit and shops ....................._ 960 
Engineers, office force, technicians ................... 112 
Miscellaneous—janitors and others ...................... 28 

DIC шее бу анана 1,100 


Productivities of this operation from the information received is roughly 
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estimated at 150 metric tons per man per shift. Observation of the manpower 
in the pits would indicate that there was no excess. 

The costs per ton, which are the delivery costs per metric ton to the 
concentrator or unloading point, were given as: 


Cost in 

Rubles 

Drilling cansiz 0.596 
Secondary drilling . j 0.156 
Blasting 22... 0.725 
loading... 0.813 
Waste loading and haulage 0.434 
Track maintenance 0.455 
Pumping ........ 0.067 
Exploration drilling 0.010 
Rail haulage 1.574 
Total 4.830 


A cost comparison was made with a comparable pit operated in the United 
States, using efficiencies of United States equipment and manpower. The 
“All Material” cost in a United States operated pit would be about $0.57 
рег metric ton. The Soviet “АП Material" cost is 3.15 rubles per metric ton. 
Using the official exchange rate of four rubles to a dollar, the Soviet cost 
would be $0.79, or somewhat higher than a United States operated pit. 

General comments on these pits are as follows: It appears that greater 
efficiencies could be obtained in drilling by changing the type of drill used 
to rotary or down-the-hole drills. Shovels of larger capacities would help, 
as would larger dump cars. Secondary blasting costs could be reduced by 
use of a crane with drop ball to break the larger chunks. 

Normal safety practices were observed, but few safety signs were noted 
throughout the pit. The housekeeping was fair to poor; considerable im- 
provement could be made. Overall, this appeared to be a well planned pit 
with an efficient operation both in the ore operations and surface and rock 
stripping. 
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CHAPTER 3 


Tashtagol 


All iron ore mining in central Siberia near Stalinsk is by underground 
operations. The largest present operation is at Tashtagol, 125 miles south- 
east of the Stalinsk iron and stcel plant. The Tashtagol Mine produced over 
2,000,000 metric tons from underground during 1957. Twelve miles away is 
the Shalym Mine, and eighteen miles distant the Sheregesh Mine each of 
which produced 1,000,000 metric tons. The total production in this area was 
4,000,000 metric tons of low grade magnetite ore averaging 48 to 49 per cent 
iron. After dry cobbing the area shipped a concentrate of over 50 per cent 
iron. This ore is transported to the general sintering plant outside Stalinsk 
where it is prepared for sintering. There is considerable objection to the use 
of this ore in the blast furnace because it contains from 0.03 to 1.00 per cent 
zinc. 

Underground operations are by block caving and open stoping. Only a 
small amount of sub-level caving is used. Exploration is under way to the 
west of the Tashtagol Mine where a westward extension of the ore bodies 
is showing up in the drilling. There are excellent prospects that a large ex- 
tension to the reserves will be developed. This would mean an expansion of 
the underground operations by which the annual production could be in- 
creased. There are also possibilities of extensions at both the Shalym and 
Sheregesh Mines. The reserves at Tashtagol are estimated at 100 million 
metric tons and at the other two mines, 25 million metric tons each, for a total 
reserve in the area of 150 million metric tons. 

Costs of production per metric ton are given below. The first column gives 
the actual reported costs in rubles and in the second column is that cost con- 
verted into dollars and cents at the official rate of four rubles to the dollar: 


Ruhles Dellars Per 

Per Metric Metric Tan 

Item Ten (at 4 їо 1) 
Cost of mining .... .... „ 27 $6.75 
Cost of concentratian me 3 0.75 
Total cost .... за d $7.50 


This appears to be a rather high operating cost, although some of this 
higher cost is due to drilling of the hard ore, and to the development in nine 
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different ore areas. A comparable mine in the United States would have 
costs of about $4.75 and not over $0.75 for dry cobbing, or a total of $5.50 
per metric ton. The costs at the other operating properties are even higher, 
Therefore, the conclusion is that all ore from this area is high cost and not 
too desirable because of its high zinc and low iron content. 
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CHAPTER 4 


Krivoi Rog 


The Krivoi Rog basin runs north and south for a total length of 38 
miles, with iron bearing formations between 1.25 and 3.75 miles in width, 
The area in which mining is conducted is about 24.5 miles long and 625 feet 
wide. The ore bodies dip approximately 20 degrees to the north and are 
about 4,600 feet in depth. The reserve in this area is estimated at 500 million 
tons. Most of the shafts are in the footwall. Those which have been in the 
hanging wall are being replaced by new shafts in the footwall. 

The active mining area is operated by two combines or trusts. 

At one time it was operated by one organization, but it became unwieldy 
and was divided into three divisions. After World War II, it was reduced to 
two separate organizations, or the North and South Trusts. Overall there are 
43 hoisting shafts, 23 in the north combine and 20 in the south combine, plus 
auxiliary shafts for ventilation and supplies along the formation. There were 
48 separate mining operations which produced 45 million metric tons in 
1957. The estimated production for 1958 will be somewhat above this fig- 
ure. Annual production varies, mine to mine, from 200,000 to 5,400,000 
metric tons. It is estimated that there are 50,000 million metric tons overall 
in reserve. [t is their hope that a production of 100 million metric tons per 
year can be reached after the development and expansion of the quartzites. 

While active area of the basin is 24 miles long, very large potential re- 
serves exist along the balance of the 38 miles. The northern area has a 
terrific water problem. For the present no development or research is being 
carried on since known reserves in the active area are sufficient for many 
years ahead. 

The largest producer in the area is the Gigant Mine, which in 1957 pro- 
duced 5,400,000 metric tons. After completion of a new shaft in the foot- 
wall its production will expand to 7,000,000 metric tons annually. The 
Gigant reserves amount to 60 million metric tons, excluding the lean ore or 
quartzites. The Gigant Mine is discussed further in Chapter 5. 

Other expansions are now in progress. The Komintern Mine has sunk a 
new shaft in the footwall because subsidence caused the abandonment of 
the hanging wall shaft. Production here is to be 3,500,000 metric tons per 
year, with a capital expenditure estimated at 120 million rubles. The ore 
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will contain 61 to 62 per cent iron. seven to eight per cent silica, and very 
little phosphorous. 

The Frunze Mine has shafts down to 350 meters or 1,150 feet, and is 
mining on two seams, with an annual production of 1.500.000 тігіс tons. 
The 20th-Congress-of-the-Communist-Party Mine is to produce 3.600.000 
metric tons in 1958. compared to 2,500,000 metric tons in 1957. The 
increase in production is possible because new hoisting facilities were in- 
stalled early in 1958. The Lenin Mine will be an open pit and is expected 
to be in operation in 1959 with a production of 1,000,000 metric tons annu- 
ally. This mine is located at the extreme northern end of the mining area, 
but not within the area of difficult water problems. 

Extensive changes must be made in main line trackage, and additional 
facilities in this northern area are necessary. These changes are now under 
way. The Karl Licbknecht Mine is to produce 3,000,000 metric tons in 
1958. Its shafts are down to below 500 meters or 1.640 feet, with an ex- 
pected ultimate depth of 3,300 feet. A new hoist has been added here which 
will allow efficient hoisting from the lowest planned level. Its ore runs from 
59 to 60 per cent Fe. The Rosa Luxemburg Mine expects to mine 3,500,000 
metric tons in 1958, at an average iron content of 54 per cent. New vertical 
shafts have been sunk in the footwall 1.000 to 1.300 feet from the ore body. 
This change in the shaft location has necessitated a change in the main line 
railroad trackage. The railroad throughout the area is owned and operated 
separately from the railroad entering the area. Its purpose is exclusively 
to facilitate the iron ore movement from mines to sintering plants. 

The development of a quartzite pit in connection with the South Mining 
and Beneficiation Plant (UGOK) is under way. This formation is at the 
southern edge of the Krivoi Rog basin where the quartzite is close to the 
surface. The iron averages about 38 per cent and occurs as a broad bowl 
within the general fold or syncline of the area. The dip of the formation 
as observed is about 20 degrees to the west. The reserve here is estimated 
at about 1,000 million metric tons of crude, of which the upper portion is 
oxidized and represents about eight per cent of the total. The surface mate- 
rial which must be moved to uncover the formation is clay, 65 to 82 feet in 
depth. At present the oxidized material is being stockpiled and represents 
40 per cent of the present ore movement. After this is removed, the per- 
centage should drop well below the eight per cent. The walls containing the 
ore body are hornblendite running 0.8 to 2.0 per cent Fe. The pit is planned 
to reach a depth of 820 feet; exploration is down to 1,030 feet which is suf- 
ficient to outline the lower extent of the ore body. The development to date 
has uncovered less than 50 per cent of the ultimate planned pit, but strip- 
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ping is continuing and should uncover the total area by 1960. The ratio of 
waste to crude ore is 0.12 cubic yards per metric ton of crude. 

The oxidized ores are not treated at the present time but experimental 
work is under way. Two methods are being considered—flotation or roast- 
ing and magnetic separation. The present pit is producing 9,000,000 metric 
tons of crude from which 4,900,000 metric tons of concentrate averaging 59 
to 60 per cent iron are obtained. When rebuilt, this plant, with additional 
grinding to 200 mesh, and with better recoveries, will produce 62 to 64 per 
cent iron with the same production rate of 2,250 metric tons of concen- 
trates per day. Tests will be undertaken to ascertain the feasibility of 
pelletizing the concentrates. These experiments are considered very im- 
portant, and answers are presently needed. The delegation was informed 
at Leningrad by Mr. V. K. Zakhvatkin that four or five large plants of 
4,000,000 to 6,000,000 metric tons capacity are being planned in a number 
of arcas, but final details from the results of work at Krivoi Rog are needed 
to crystallize their planning. 

The proposed plant is expected to cost 900 million rubles, and would 
consist of the following equipment to form the necessary flow sheet for 
grinding to 95 per cent 200 mesh to obtain 64 per cent iron: 


Capacity Per Hour 
Metric Tons 
Crushers 

Primary stage—crush to 6.7-7.9 in. ; 2,000 

Second stage—crush to 4 іп. 

Third stage—crush to 1 in. 
*Rod Mills а 60 
*Ball Mills .... А 60 


Magnetic separators—belt type 
Drum filters for dewatering 


*This low capacity is surprising since Erie Mining Company capaci- 
ties are 100 tons per hour with similar sized equipment. 


Pumps will be used for handling materials with no gravity flow. This 
appears to be about the same flow sheet as now used in the United States 
for obtaining taconite concentrates other than noted above. For details see 
the discussion of beneficiation in the following section of this report. 

The final decision on agglomeration, whether to pelletize or sinter, has 
not yet been made. The cost of mining and concentrating at the new plant 
is expected to be 30 rubles per metric ton. If converted at four rubles to 
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the dollar, that becomes $7.50, which is approximately $1.00 above present 
performance in the United States. 
The following figures on output per man were given at the quartzite pit: 


Metric 

Tons Per Man 
Per Shift 
Ore mining sss , . 337 
“МІ material" mining tein . 594 
Sintering plant — .... 21.0 


Present costs of production were reported as follows. The right hand 
column is a conversion into dollars at four to one. 


Rubles Dollars Per 

Per Metric Matric Ton 

Item of Cost Ton (at 4 to 1) 
Cost of mining 4.88 $ 1.22 
Crushing 3.88 97 
Concentrating . 23.99 6.00 
Sintering 22.58 5.65 
Cost per ton concentrate into sinter R. 55.33 $13.84 


Including the stripping costs the total works out to 55.63 R. or $13.90 
per metric ton. If the official exchange rate is accepted for comparisons, then 
the cost as shown here is high. It must be understood that this plant is still 
in the experimental stage and high costs can be expected. 


CHAPTER 5 


Gigant Mine 


The Gigant Mine, which was visited underground, is an example of 
the type of mining and development of the total area. Minor changes from 
the practices at this property were noted at other mines, but they were not 
significant. 

The shafts are circular, having four compartments for two skips and two 
hoists. A second shaft with two compartments for cages is used for han- 
dling men and equipment and for ventilation. 

The Gigant Mine has sunk a new shaft in the footwall and equipped it 
with 50 metric ton skips. Two shafts at the ends of the property are joined 
on each level by two haulage systems, with separate haulage drifts from each 
direction, double tracked. All tramming is controlled from a special com- 
munication system by automatic controls with a dispatcher on duty at all 
times. He regulates all tramming to the shaft by use of high frequency radio 
to the locomotives. The medium of transmission is the trolley wire. 

Water is not a real problem: pumping averages only 440 gallons per 
minute. 

Mining in the area is by block caving, although, when conditions are 
favorable, some stoping as well as sub-level caving is carried on. In general, 
the ore recovery is about 85 to 87 per cent, or a loss in mining of about 15 
per cent, with a loss by contamination of 1.3 per cent in iron. The blocks ау- 
erage 350,000 to 800,000 metric tons, with a height of 200 feet and length 
of 165 to 310 feet, and with varying widths. The normal development is to 
drive the haulage drift, then raise up and develop the scraping sub, after 
which the finger raises are driven and the block undercut. Drilling subs are 
driven at intervals through the block. After undercutting, it is allowed to 
cave by itself. When this condition stops, drilling vertical holes from the 
drilling subs and then blasting will usually remedy the condition. The de- 
velopment of a block takes 12 to 14 months. Sub-level caving averages 
about 25 per cent, block caving 40 per cent and sub-level stoping 35 
per cent. 

The height of the block depends on the geological formation, with the 
hanging wall low grade jasperite 30 per cent iron, footwall hornblende 10 
to 12 per cent iron, and with quartzite on the foot below the jasperite. The 
hoisting reportedly is done in 50 metric ton skips but this is subject to ques- 
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tion. The mine is sectionalized in that development is conducted by one 
group while another group mines the blocks. Development manpower at- 
tends a training school on mining. which is more or less compulsory. 

All ores mined are direct shipping. with crushing and screening to pre- 
pare them for sintering or for the removal of the high grade lump for open 
hearth use, except from the experimental quartzite pit. 

The grades of ore mined at several of the undergrounds are as follows: 


" Мр 
ейгіс Tons 
Per Cent 1957 
Mine Iran Silica Phos. Production 
Komintern _.. 61-62 7-8 0.015-.030 3.5 
20th Congress 54 10 0.020 25 
Rosa Luxemburg 54 10 0.020 3.5 
Frunze 55 9-10 0.020 15 
Karl Liebnecht 59-60 8.9 0.025 3.0 
Gigant 54 10 0.020 54 


It is expected that 1958 production will average at least 10 per cent 
above 1957 as a result of equipment changes, new shafts and additional 
areas opened up from which to mine the added production. 

The mining schedule is on a six day basis, three shifts per day. The 
workers put in 46 hours per week, or five days at eight hours and six hours 
on the sixth day. Shop day-shift workers work full time on the sixth day 
for 48 hours. A new working schedule is to be adopted with a seven hour 
day for six days. Two hours will be dropped on the sixth day to complete 
a 40 hour week. It was said that the new schedule will add three per cent 
to the labor force in order to make up working time lost as hours are re- 
duced from 46 to 40 hours per week. 

Incentives in each area are set up for a month at a time and then revised 
as conditions change. Average earnings were reported as follows: 


Jab Classification Monthly Earnings in Rubles 
Clean-up man 800 (includes incentive) 
Trammer 1,800 (includes incentive) 
Miner 3,000-3,500 (includes incentive) 
Shift boss 2,000 (base rate) 

Mining captain 2,500 (base rate) 


Р All classifications of labor can earn a bonus of two to two and one-half 
times the base rate. The formula for incentives used here requires that 20 
per cent of the base rate be added if production equals 100 per cent of the 
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"norm," plus two per cent for each per cent above the "norm." Therefore, 
it thc percentage of "norm" fulfillment is 105, the computation works out 
as follows: 

100 + 20 + (5 x 2 per cent), or the pay rate would be 130 per cent of 
the base. 

Efficiencies were computed as follows: 


Metric Tons Cost Per 
Per Man Metric Ton 
Mine Per Shift (Rubles) 
Karl Liebnecht 64 18 
Komintern » 735 24 
Gigant 12.4 12 


From the above efficiencies it is concluded that, except for the Gigant Mine, 
all properties arc below labor efficiencies in normal United States mines. 
This is also reflected in Soviet mining costs. 

Costs of production varied with the size of the mine. Smaller mines with 
1,500,000 metric tons annual capacity reported costs up to 30 rubles per 
metric ton. Mines with capacities of about 3,000,000 metric tons reported 
costs of 16 rubles per metric ton. The Gigant Mine producing over 5,000,000 
metric tons reported 12 rubles per metric ton. Converting at the official 
four to one rate, these costs become $7.50, $4.00 and $3.00 per metric ton. 

In the United States under quite similar conditions of operation com- 
parable costs of production would be $5.20. $3.20 and $2.40 per metric 
ton. It appears, therefore, that Soviet ore mining costs do not compare very 
favorably with United States performance. 

All properties visited in this area appeared to be well planned, and the 
operations quite efficient. As at properties in other areas, safety and house- 
keeping could be improved. The operators are having problems with sili- 
cosis. They asked questions on practices for its control in the United States. 


CHAPTER 6 


The Kamysh Burun Area at Kerch 


At the present time there are three properties operated on the Kerch 
peninsula of the Crimea, two at Kamysh Burun and the nearby Black Sea 
Mine No. 1. In 1933. the Soviet regime built concentration buildings and 
a sintering plant. Before the war, or up to 1941, 500.000 metric tons of 
sinter annually were being produced. All installations were destroyed by the 
Germans during World War lI. Reconstruction was started in 1948. Three 
years later, in 1951, the first sinter was again produced. Today, annual 
production is 3,600.000 metric tons. and plans are underway to increase 
this to 5.000.000 metric tons. 

The ores are soft earth to claylike with a high iron content. The reserves 
are estimated at 2.700 million metric tons. Except for minor folding and 
faulting, it is a very level ore body of nearly constant depth. The ore depth 
averages 25 feet, and all ore is removed in one cut. The excavated ore 
areas are used later for waste disposal. 

Pit operation is by chain excavator. The surface stripping is also done 
by chain excavator onto a belt which runs the length of the bridge and has 
an extension which deposits the surface in areas from which the ore has 
been removed. The height of bank for stripping is usually from 10 to 14 
feet but reaches a maximum of 100 to 130 feet. Overburden less than 
from 10 to 14 feet in depth is removed by shovel and truck. The shovel, 
which is similar to a Bucyrus 120B. has a five cubic yard bucket. The trucks, 
which resemble the Euclid truck. have about 20 metric tons capacity. 

In all pits ore is also removed by chain excavator with trackage on which 
35 metric ton cars, 15 cars per train, are loaded and hauled by electric loco- 
motives to the treatment plant. The track is narrow gauge, 35.5 inches with 
an 85 pound rail. The chain excavators were originally designed and manu- 
factured in Germany for lignite mining. 

The Kamysh pits are approximately two kilometers long, and development 
is progressively moving to the north in both pits. The maximum capacities 
of the excavators is approximately 2,740 cubic yards or 5,000 metric tons 
per hour (22,000 cubic yards or 40,000 metric tons per shift). On strip- 
ping, two chains can be operated producing 3,600 cubic yards per hour. 


The present operating schedule does not allow the use of these machines at 
over 50 per cent of capacity. 
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A new area, called the Black Sea Mine No. I, is being developed to the 
south and east of the two operating pits. This area was started about March 
1, 1958, with the expectation of moving 600,000 metric tons in 1958 and 
2,500,000 metric tons in 1959. One excavator is now removing ore, a sec- 
ond is removing stripping. To get to the desired tonnage, additional ex- 
cavators are needed, one in ore and the other in surface operations. A 
second pit in this same area will be started in 1959. Together, these two 
pits should produce 5,000,000 metric tons annually. There is very little 
overburden so that much of it can be removed by bulldozer. The average 
surface to be removed is 0.5 cubic yards to one metric ton of ore. No 
drilling or blasting is necessary. The ore varies from 4 to 42 feet in depth, 
the average being 23 feet. Rail haul will be used to the concentrating plant 
in the same size cars and locomotives as used in the other pits. 

The reserve in this area is estimated at 250 million metric tons, with the 
analysis of the crude at 40.0 per cent Fe and 0.6 per cent Mn, although 
there are areas within the reserve where the manganese runs to 10 per cent. 

The present operating force is 28 workers, including a superintendent and 
three shift foremen. At maximum capacity of 2,500,000 metric tons, it is 
expected that ultimate manpower will be 250. On a 52 week basis of six 
shifts per week with 250 men, tons per man per shift would average 48. 
The total capital invested is 43 million rubles, not including the cost of 
the secondhand equipment moved in from other areas. Placing a value of 
25 million rubles on the secondhand equipment, this capital cost could reach 
from 68 to 70 million rubles. 

Future planning contemplates the development by 1960 of a second pit 
in the area of the Black Sea Mine No. 1. In 1959, furthermore, а new bene- 
ficiation and sintering plant will be constructed, with a start-up in 1960. 
Beneficiation will include roasting and magnetic separation, which should 
reduce the arsenic in the ore by 60 per cent. Four new sintering strands of 
800 square feet capacity will be built. It is their aim to expand the opera- 
tion at least three times over present production by 1965, but the authori- 
ties have not decided whether to expand future production to 15 million or 
to 25 million metric tons annually. 

They expect that costs per ton will be reduced by 50 per cent if the an- 
ticipated production rates are reached. The combine is producing 4,550 
metric tons of ore and surface per man per year, or 52 x 6 = 312 shifts; this 
would be 14 metric tons per man per shift. Efficiency is expected to reach 
not less than 6,000 metric tons per year, or 19 metric tons per man per shift. 
It is doubtful, at this rate, that cost can be reduced 50 per cent. This seems 
to be a very low efficiency. It is not understood why the anticipated efficiency 
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is not several times higher. since an estimated production efficiency of 48 
metric tons per man per shift on the new pits seems justified. 

It was said that one blast furnace is now under construction in the area, 
and that a second will be constructed next year. With pit and plant, the 
expansion will cost 1.260 million rubles. of which 860 million rubles will 
be for industrial expansion. 

At the present time the ore comes by rail from the pits to a beneficiation 
plant. On arrival the ore is dumped into a pocket where it flows on a pan 
feeder to screens, the undersize going to a lower pocket, the oversize crushed 
and joining the screened fines. The percentage of coarse crushed is under 
eight per cent, since 92 per cent of the ore is under 0.12 in. It is washed 
and put through rollers, then through log washers. It then goes to eight 
rake classifiers. which discharge onto a pan feeder for further drainage at 
from % to 38 inch maximum size. Salt water is used in the washing plant. 

The adjacent sinter plant with four 78-inch wide strands and 537 square 
feet of capacity. was manufactured at Uralmash. The sintering strands are 
open to the end and have cast-iron grates with three rows per pallet. The 
strands are fed by an oscillating pendulum feed, with no hearth layer. The 
mixing at the time of the visit was being done manually, but automatic 
feeders were planned. 

The normal depth of the bed is 10 to 10.5 in.. but high basicity sometimes 
requires a 12 in. bed. The strands operate at a maximum speed of 11.5 feet 
per minute, and the fans blow 72.000 cubic feet per minute at four inches 
of pressure. There is no spray on the sinter and none of it is crushed. 

The sinter is moved by railroad a very short distance from the sinter 
plant to a dump at the dockside. From the dump it is loaded into 1500 to 
3500 metric ton boats for shipment to the Azovstal blast furnaces on the 
mainland. 

The sinter mix consists of iron ore 3,000 pounds per metric ton, lime- 
stone 298 pounds per metric ton, and total coke 341 pounds per metric ton, 
including 13 pounds for burning fuel. Hot returns total 30 to 35 per cent 
of production. 

Neither coal or oil are used for igniting the bed. Instead, they have con- 
structed a small furnace over the bed which burns fine coke. The furnace, 
by down draft and end draft, forces the heat downward onto the bed, 
igniting the coke. It was reported that, at some time in the near future, they 
expect to get natural gas from the Caucasus for ignition fuel in 1959. 


The following table shows the analysis of ores from different areas, the 
wash product, and the analysis of the sinter. 
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TABLE NO. 3 
Per Cent Analyses of lron Ores, Wash and Sinter from 
Kamysh Burun Area at Kerch 


Area Crude 

1 2 3 Waste Wash Sinter 
Fe an 4080 39.40 42.60 28.80 44.64 51.00 
FeO 0.60 0.57 0.57 0.50 0.55 22.00 
Mn 2.00 272 103 188 1.99 2.39 
р 1.05 0.97 142 073 1.15 1.29 
ALO: a 528 5.32 5.22 7.39 4.36 5.37 
ай 222 180 2.06 156 162 138 1.62 
Meo 0.87 0.93 0.82 1.62 0.79 0.87 
As 2000121 0.114 0.129 0.08 0.134 10093 
№0, 0.118 0.114 0.118 0.091 0.108 0.130 
TiO, 2... 0.220 0.250 0.190 0.26 0.200 0.220 
50, 22222. 16.780 17.280 16.270 25.28 12.050 14.350 
$ . 0140 0.152 0.114 0.288 0.118 0.034 
Moist. 22... 11.23 1143 1107 


Recovery is 72 per cent after washing. 


The costs of production per metric ton of sinter are given below. The 
first column gives the actual reported costs in rubles and next to it the con- 
version into dollars and cents at the official rate of four rubles to the dollar: 


$ Per 

Rubles Per Metric Ton 

Item of Cost Metric Ton (at 4 ta 1) 
Stripping (14 cubic feet per metric ton) R. 0.80 $ 0.20 
Mining (delivered to the concentrator) 3.87 0.97 
Beneficiation (including sinter preparation) 4.70 1.18 
Sintering (delivered into cars) 34.30 8.57 
Tetal cost 43.67 10.92 


The planning of the pit and operations was very good. Greater utiliza- 
tion of equipment capacities will, no doubt, reduce costs. Demand at present 
is not sufficient to provide an efficient operation. The sintering strands are 
high cost, particularly because of the high price of ignition fuel. The con- 
centration is a simple washing and dewatering of the material which should 
be done quite cheaply. Housekeeping and safety were good in the pits, but 
very poor in the plants. 
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Stripping costs are good, but the cost of mining is considered high for 
the large tonnage moved. In the United States under similar conditions it 
would cost about $1.25 a metric ton to perform the operations of stripping, 
mining and delivering the ore 4.5 miles to the beneficiating plant. These 
operations at Kerch cost 4.67 rubles per metric ton. The beneficiation 
and sintering costs need considerable improvement to compete with U. S. 
standards. 
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SECTION В 


BENEFICIATION OF IRON ORES 
IN THE USSR 


CHAPTER 7 


General Summary (Beneficiation ) 


The Character of Russian Ores 


Although the Soviet Union may possibly have greater proven iron 
ore reserves than any other country, its ores are generally lean in iron con- 
tent. Their average iron content (37 per cent Fe) is approximately the 
same as in the United States. It is higher than the ores of Western Europe 
(France 29 per cent, West Germany 30 per cent and Great Britain 28 per 
cent Fe), but it must be remembered that most Western European ores are 
self-fluxing. 

Since maximum production of iron and steel is the foremost goal of the 
Soviet Union, and since it is fully recognized that the highest possible pro- 
duction from the existing blast furnace capacity can be realized by increasing 
the iron content of the furnace burden, it is evident that beneficiation of iron 
ores is an extremely important problem for which they are constantly seek- 
ing satisfactory solutions. 

In 1957, proven iron ore reserves of the Soviet Union were classified with 
respect to their concentrating characteristics and this information was pub- 
lished.* The analysis covers only the fully explored ores which are but a 
fraction of what is believed to be the total possible tonnage, including indi- 
cated but not yet totally explored ores. It gives a very good picture of the 
types of ore which comprise the base of the Soviet steel industry. However, 
they suggest that, in the expanded reserves which include the indicated ore, 
much of the tonnage will be in finely disseminated ores requiring more com- 
plex beneficiation methods. 


* Gornii Zhurnal—1957 anniversary number, given to the delegation in the Soviet 
Union. 
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Average Typical Per Cent Chemical Analyses of Iron Ores and Conc 


TABLE 1 


entrates Produced From These Ores 


Wt of Fe 
Cad + Concen- Re- 
Type of Ore Fe Feo 5/0. А10, Мұ0 $ P Tid, У.0. trate covery Location 
Ores Requiring No Beneficlation 
Martitic-hematitic 59.0 — &.0 3.0 0.8 0.04 0.05 — — — — Krivoi Rog, Kursk Magnetic Anomaly 
Hydro-goethitic 45.0 — 17.0 2.0 2.0 0.05 0.25 — — — — Bakal, Lipetzk 
Siderites ... 310 — 100 1.5 11.0 0.3 0.03 Bakal 
Easy Beneficiating Ores 
Quartzites 
Crude ore... 34.0 90* 340 4.0 3.0 0.4 04 — — — — Krivoi Rog, KMA 
Concentrate ........ 60.0 9.0 1.0 15 0.05 0.13 — — 51.0 85.0 Kimkansk 
Hydro-goethitic 
Crude аге . 42.0 — 230 3.0 3.0 0.1 0.16 — — — — Beresovsk 
Concentrate 55.0 — 16.0 3.0 3.0 0.1 0.18 - - 72.0 94.0 
Magnetites 
Crude ore 20.0 504 37.0 70 26.0 0.1 0.01 - — — — Kachkanar 
Concentrate 54.0 — 80 40 80 01 0.01 30 0.45 23.0 700 
Crude оге 46.0 120“ 220 6.0 18.0 2.5 0.3 — — Ural, West Siberia 
Concentrate 58.0 — 70 3.0 6.0 0.7 0.05 — — 62.0 80.0 
Crude ore 41.0 1204 13.0 4.0 17.0 0.05 0.5 — — — — Angara, llimsk, Teisk 
Concentrate 61.0 - 40 30 4.0 005 025 — — 60.0 90.0 
Difficult Beneficiating Ores 
Hematites 
Crude ore 40.0 — 30.0 10.0 0.8 0.01 0.1 — — — — Lower Angara 
Concentrate 49.0 — 20.0 8.0 1.0 0.02 0.1 — — 58.0 73.0 
Hydro-goethitic 
Crude ore 38.0 — 16.0 12.0 20 04 03 — — — — Ayatsk 
Concentrate ..... 51.0 — 100 12.0 2.0 0.2 04 — — 58.0 730 
Crude ore . 33.0 — 360 5.0 20 005 03 — — - - Lisakovsk 
Concentrate 59.0 — 100 6.0 2.0 005 07 - - 52.0 92.0 


The total metric tonnage of proven ore in 1957 is given as 35,900 million 
with an average iron content of 37 per cent* Fe. The metric tonnage of 
ores not requiring any beneficiation is 5,000 million, with an average iron 
content of 55 per cent Fe. The category of easily beneficiated ores com- 
prises 19,600 million metric tons, with an average iron content of 31 per 
cent Ес. Magnetite-bearing quartzites belong to this category. Ores diffi- 
cult to beneficiate comprise 11.300 million metric tons, with an average iron 
content of 36 per cent Fe. 

Table 1 classifies the ores with respect to their general location, and in- 
cludes the types of concentrates which can be obtained by providing ade- 
quate facilities for beneficiation. 

The immense deposits of the Krivoi Rog basin, which are mined by 
underground methods, do not produce 59 per cent Fe ore. In 1956, 35.5 
million tons of shipping ore was produced from these mines, with the average 
grade of the shipping product of 55.5 per cent Fe. This includes some ore 
which was beneficiated by simple gravity methods. In 1956. production of 
beneficiated ores comprised about 10 per cent of the total ore shipped but 
it is expected that this percentage will be constantly increased. 

The table also indicates that concentrates obtained from quartzites, which 
occur in enormous quantities, and comprise about 45 per cent of the proven 
ore reserves, should produce 60 per cent Fe concentrates with nine per cent 
silica, and that magnetite ores from Siberia should be producing concen- 
trates containing less than 10 per cent silica. As yet these goals have not 
been fully met insofar as the silica content is concerned, if one is to judge 
by what was seen at the plants visited. 

In addition to the problem of increasing iron and decreasing silica content, 
the Russians frequently encounter other problems. For example, ores serving 
as the raw material base to the Kuznetsk Metallurgical Combine contain both 
zinc and sulfur. The ores of the Kerch peninsula contain arsenic, and magne- 
tite ores from Magnitogorsk's famous Magnetic Mountain also contain sulfur, 
so that even high grade ores here have to be crushed and sintered for the 
elimination of sulfur. 

During the trip to the Soviet Union the itinerary included several plants 
which are obviously their better and newer ones of which they are proud. 
Two of three plants were operating on a blast furnace burden materially 
lower in iron and higher in silica than is encountered in United States plants. 

It is very important to note that the excellent performance of Russian 
blast furnaces is not due so much to the high iron content of the burdens, 


* All analyses in this report are on dry basis, which the Soviet authorities seem to usc. 
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as to other factors. in which careful preparation of the burden and produc- 
tion of self-fluxing sinter play an extremely important role. 

To illustrate this point. there are below two tables, one showing analyses 
of furnace burdens from the Russian steel plants visited and another analyses 
of the principal shipments of iron ores for US furnaces. 


TABLE 2 


Analyses of Russian Blast Furnace Burdens 


Fe 510; Fe to 510, Cad 


Location (per cent) (per cent) ratia (рег сеп) 
Cheliabinsk 

Sinter (60 per centi 45.0 16.0 2.8:1 8.0 

Siderite (20 per cent) 32.5 80 41-1 - 

Limonite (20 per cent) 48.5 10.5 46:1 0.5 
Magnitogorsk 

Furnace feed, 1957 (93 per cent sinter) 53.7 8.48 6.3:1 10.6 
Kuznetsk 

Sinter (70.80 per cent) 520 12.0 434 16.0 

0ге (30-20 рег сепі) 49.0 13.0 3.8:1 15 
Zaporazhstal 

Sinter (100-80 per cent) 46.5 148 31:41 14.8 

Ore (0-20 per cent) 51:5 19.5 2.6:1 -- 
Krivoi Rog 

Sinter (70-100 per cent) 48.2 145 3.3:1 12.4 
Nova Tula 

Krivoi Rog hematite 540 180 3.01 1.0 

Kursk sinter 51.0 17.0 3.0:1 1.0 
Kamysh Burun sinter 51.0 14.4 35:1 1.6 


The comparative analyses of ores available to the US furnaces are shown 


in the following table. To conform to the Soviet data, analyses are given on 
dry basis. 


Per Cent Fe to 510. 
Location Fa 510, ratio | 
Mosata 115561 575 9.8 5.9:1 
бовеше (чаб) 59.3 88 6.7:1 
Мацшейш Обо 56.9 11.3 5.01 
ОТОС 557 8.1 6.9:1 
і яшады 586 75 7.8:1 
ЙТІП 52% 3.5 18:1 


Only Magnitogorsk has iron-to-silica ratio comparable to US ores. The 
other Russian ores would be considered unacceptable to American furnaces 
because of their high silica content. 


Soviet Evaluation of Silica in Furnace Burden 


Of course, Soviet managers are fully cognizant that to increase the pro- 
ductivity of their blast furnaces it is necessary for them to increase the iron 
content and decrease the silica content of the furnace feed. They are working 
hard toward this objective. According to them, a decrease of one per cent 
of silica in the ore with a corresponding increase in iron oxide will cut coke 
consumption of the furnace from two to three per cent, and will increase 
production of the furnace from one to two per cent. 

They also estimate that a one per cent decrease in silica content will lower 
the production cost of pig iron from five to seven rubles per metric ton by 
decreasing coke and stone consumption and by increasing production. De- 
creasing the silica content in concentrates by one per cent will increase the 
cost of bencficiation by only 0.1 to 0.5 rubles per metric ton. Thus, the 
improvement in the grade of concentrate is a very important goal. 


Soviet Objectives in Concentration and the Degree of Success 


The overall objective set for Soviet beneficiation plants is to produce 
concentrates five to eight per cent SiO, and not less than 60 per cent Fe. 

Based on observations and discussions with the Russians, they have not 
yet achieved this objective in their recent plants. However, there are many 
indications that they will be successful in the very near future. The following 
observations will serve to illustrate these points. 

Of the visited plants, Magnitogorsk was the only one that was producing 
what might be called concentrates of top quality. Actually, the Magnitogorsk 
beneficiation plant can be considered as consisting of five different plants 
handling five different types of ore. 

The section handling rich magnetite ore, in 1957, produced 5,960,000 
metric tons of concentrate from 6.700.000 metric tons of crude containing 
55 per cent iron. The concentrate analyzed 57.5 per cent iron and 6.5 per 
cent silica. Actually, very litlle concentration takes place in this plant. the 
main objective being to crush the оге to n proper size for sulfur elimination 
by sintering. Concentrate from this type of ore contains as intich на 2.5 
per cent sulfur, 

The section of the Magnitogorsk plant handling lower grade tiiaghetite 
ores containing 37 per селі iron treated, іп 1957, two millon тегін tins uf 
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crude and produced 1.100.000 metric tons of concentrate containing 61 per 
cent iron and 5.2 per cent silica. This was accomplished by standard wet 
magnetic separation at initial grind ranging from cight to six mesh, with 
some regrinding of intermediate products. 

A more representative case is that of the Kuznetsk Metallurgical Combine 
beneficiation plant visited by the delegation. It is located some six miles 
from the city of Stalinsk. This plant is producing magnetite concentrates 
from ores of the Gornaia Shoriia district. 

The interesting feature here was that primary concentration of ores was 
done at the mines using magnetic cobbing on ore crushed to about minus 
two-inch size. This plant handles approximately two million metric tons of 
primary concentrate from the mines per year and produces about 1,250,000 
metric tons of finished concentrate containing 59 per cent iron and 11 per 
cent silica. Conventional grinding and magnetic separation are practiced 
and the ore is ground to about 20 mesh. At this plant the goal is to reach 
64.5 per cent iron and eight to nine per cent silica in the concentrate. The 
only reason this objective has not yet been accomplished is that the finer 
grinding necessary for the production of higher grade concentrate would 
reduce the plant capacity. To the Russians, short at the moment of iron оге, 
increased capacity of the plant is more important than production of better 
material. 

The same situation was encountered in the big concentrator handling 
quartzites in the Krivoi Rog district. This is the most ambitious Soviet 
project for handling quartzites, which are very similar in character to our 
magnetic taconite. More will be said about this project later. This plant in 
1957 handled nine million metric tons of crude, and produced 4,900,000 
metric tons of 59 per cent Fe concentrate with about 15 per cent SiO,. Here 
again, the Russians have proven that with finer grinding and some other 
additional equipment, they can materially better the quality of the con- 


centrate. But they prefer to operate the plant at the maximum rate of 
production and to sacrifice the grade of the product. 


Problems Encountered in Treating Russian Ores 
Besides seeing these examples, the problems of beneficiation of Soviet ores 


were discussed with the staff of the Mechanobr Technical Institute in Lenin- 


grad, the staff of a similar institute in Krivoi Rog, as well as with the operating 
personnel at the mines. 


They verified that Soviet oxidized ores (those in which iron occurs in 
non-magnetic form ) present a very difficult problem of beneficiation because 
iron and gangue minerals usually occur in a finely disseminated state. 
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There are now in the USSR over 40 beneficiation plants built for the 
treatment of iron ores. Most of them are rather simple, involving crushing, 
scrubbing, washing, and gravity concentration. Some, like the Magnito- 
gorsk and Krivoi Rog plants, are more complex. Those visited apparently 
represent the most advanced techniques. Like the American industry, the 
Russians draw a distinct differentiation between magnetic and non-magnetic 
(oxidized) ores, and have done and are doing a great deal of research to de- 
velop the most economical method for the treatment of each type of ore. 

The treatment of magnetic ores follows the usual, well-known pattern, 
consisting of crushing and grinding to the indicated liberation size and re- 
covering magnetite by magnetic separators. While the quartzites require 
very fine grinding, roughly approximating that required for magnetic tacon- 
ites, the Soviet Union has very large reserves of magnetic ores which do not 
require fine grinding. 

The Soviet Union does not have oxidized ores which treat as easily as the 
Mesabi-type ores. For this reason, the heavy media processes, which are 
used extensively on Mesabi ores, have not as yet found broad application. 
The Russians seem to rely on scrubbing, washing, and sometimes simple 
forms of gravity separation, which are not always very effective. Informa- 
tion provided indicates that in the Krivoi Rog district simple beneficiation 
plants treating low grade fractions of ores from the underground mines 
produce concentrates containing only 50 per cent Fe. This compares with 
the average production from the district of over 55 per cent Fe. Moreover, 
about 60 per cent of the iron going to these beneficiation plants is lost in the 
tailings. Soviet authorities are rather unhappy about these results, and 
expect to improve them in the near future. 

Better performance is obtained at Magnitogorsk where two sections of 
the concentrator are handling oxidized capping which overlays the magne- 
tite ore. In 1957, these sections of the plant handled 3,200,000 metric tons 
of crude containing 37.7 per cent iron and 20 per cent silica. This was done 
by crushing and scrubbing the ore, concentrating in jigs and settling troughs, 
and hand sorting ore for open hearth. During that year the plant produced 
250,000 metric tons of open hearth ore containing 61 per cent iron and 
four to five per cent silica, 450,000 metric tons of blast furnace feed con- 
taining 56 per cent iron and 7.5 to 8 per cent silica, and 400,000 metric tons 
of sinter plant feed containing 53 per cent iron and 10 per cent silica. How- 
ever, the iron recovery was only 60 per cent, and a tailing, 90 per cent of 
which is minus 200 mesh, containing 26 to 30 per cent iron, was sent to the 
pond. What is more important, a stockpile of 60 million metric tons of 
oxidized ore of this type has been mined and is now waiting for treatment. 
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Treatment of Quartzites 


The same problem of oxidation of otherwise relatively easily concentrated 
magnetitic ores exists in connection with immense tonnages of iron-bearing 
quartzites, which play such an important role in the future development of 
the Soviet economy. 

The quartzites occur in the Kursk Magnetic Anomaly in enormous quan- 
tities, overlain by a considerable thickness of water-bearing strata. An ex- 
perimental mine and concentrating plant were built to beneficiate quartzite 
obtained by underground mining. It was found that, in spite of the depth of 
the deposit, an appreciable amount of oxidized material was present. The 
plant for the treatment of this ore is a standard magnetic separation type 
plant, but the tailing from it goes to an experimental flotation plant which 
recovers about half of the iron and makes concentrates containing some 55 
per cent Fe. 

In the Krivoi Rog basin it has been known for a long time that the main 
iron reserves were contained in iron-bearing quartzites. The geologists 
opinion was that only four per cent of the total reserves were present as 
high grade ore. Before World War 11 the quartzites were considered to be 
types containing essentially martite and hematite, which are not amenable 
to concentration by simple magnetic separation. 

For this reason little progress was made until after the war, when large 
deposits of magnetite-bearing quartzites were discovered. lt was found that 
fine grinding and magnetic separation could effectively concentrate these ores. 
Several locations of essentially magnetic quartzites were discovered. In these 
areas the quartzites are covered by a relatively thin layer of clay and sand 
surface material. The upper portions of the quartzite beds have been sub- 
jected to oxidation in such a manner that at depths of 30 to 120 feet from 
the surface the amount of iron as magnetite increases gradually from 0 to 
45 per cent. Therefore, future economic exploitation of these quartzites 
will necessitate the treatment of large tonnages of oxidized and semi-oxidized 
material. 

To solve this problem the Soviet authorities have worked intensively on 
two processes, flotation, and reduction of oxidized forms of iron to magnetite 
followed by conventional magnetic separation. Although they have had 
considerable experience with flotation, not only in the laboratory but also 
on commercial scales, the flotation process is looked upon with a great deal 
of disfavor at the moment. The main reason for this is not the efficiency 
of the process, because they reported that they have worked out several 
flotation reagents, especially of cationic type, that gave them very good 
results. However, these reagents are considered to be poisonous to fish, and 
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interference with food supplies simply cannot be tolerated. The Russians 
also had one bad experience with flotation reagents of anionic type. 

For several years they have been dumping tailing containing tall oil into 
Lake Imatra, a body of water about 36 miles in length. As the operations 
proceeded they discovered that the fish disappeared from the lake. They 
ascribed this reaction to the effect of flotation reagents. The delegation asked 
whether any controlled experiments have ever been conducted in the USSR 
concerning the possible effect of flotation reagents on fish. Apparently there 
is no specific information on this subject. As things stand now, they would 
dare to use flotation only in places where there is no danger whatsoever of 
polluting streams. This might preclude the use of flotation in many of the 
districts where oxidized quartzites are to be exploited, such as the Krivoi 
Rog Basin. 

On the other hand, reduction roasting followed by magnetic separation 
has shown excellent results. Having investigated various systems, they have 
definitely settled on rotary kilns developed originally by the Lurgi company 
in Frankfurt and used on a commercial scale in Germany during the war. A 
plant to house two commercial-size kilns, 150 feet long and 11 feet in diam- 
eter, was under construction at the time of the visit to the Kuznetsk metal- 
lurgical plant. Two similar kilns were being installed at the concentrator in 
Krivoi Rog. The latter will also have a commercial-size fluid-bed furnace 
for roasting oxidized ores, but the Russians admit that as yet they have not 
solved completely the dust problem inherent in this process. 

Reduction roasting of iron ores requires a special gas containing carbon 
monoxide and hydrogen. At Kuznetsk this will be produced from local coal 
in a specially constructed gas generator. At Krivoi Rog a mixture of blast 
furnace and coke oven gases will be used and a pipe was already installed 
at the time of the visit. Eventually they expect natural gas to become avail- 
able here. 

The 150 x 11 foot kilns are expected to have a capacity of about 1,000 
metric tons of crude ore per kiln per day, a figure which is confirmed by the 
German Lurgi company. 

They told of a new development, which the Soviet authorities hope will 
result in a greater capacity of kiln, and should combine the advantages of 
the rotary kiln and of the fluid bed furnace. As it was explained, this will 
consist of a standard kiln with a very much enlarged central section through 
which the gas will be blown into the kiln. This furnace is still in the project 
stage, however, and there is as yet no large-scale experimental work to con- 
firm either its capacity or performance. 
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For the treatment of oxidized quartzite, the Soviet technologists have 
postulated that the beneficiation of these ores by flotation is an “unnatural” 
process and that reduction roasting and magnetic separation is a “natural” 
process, because in this case crushing and beneficiation will be identical to 
that in the plants treating magnetite ores. 

The two installations of Lurgi-type kilns will serve as pilot plants. But 
the Russians have already projected the use of 50 similar kilns in the Krivoi 
Rog basin alone, where they expect to build concentrating plants for quartz- 
ite in the near future. 


Soviet Equipment 


Visits through the plants, although they were altogether too short, pro- 
vided an opportunity to see most of the equipment used in the Soviet plants. 
Information on what was not seen was provided in the form of published 
literature and technical papers. 

In general, it can be said that the equipment is standard—usually pat- 
terned after early American models. Coarse crushers are considered to be 
the most critical items of equipment. The Russians now make primary 
crushers with a 60-inch opening, the same size as the large crushers used 
in US taconite plants. They are definitely patterned after an American 
model but theirs have been considerably strengthened in critical zones and 
provided with an improved lubrication system. Cone crushers are of the 
Symons type, of both the long and the short head varieties. The largest units 
are seven feet in diameter, equivalent to the largest size made in the USA. 
The ball mills in the large plants are 10.5 feet in diameter and a little over 
10 feet long. These are of cylindrical type. Most of the pumps for pump- 
ing pulps are patterned after a well-known American sand pump. 

Double spiral classifiers are used for classification in large plants. The 
diameter of the spiral in primary classifiers is 79 inches. The secondary 
classifiers, which control the final grinding of the plant, are 119 inches in 
diameter. These are extremely large by US standards. 

Filtration of concentrates in the new plants is done in internal drum filters 
which look very much like American types. The effective area of each filter 
is 270 square feet. At the Magnitogorsk plant, which was built some time 
ago, the concentrates were de-watered in shaking tables rather than filtered. 
These were inefficient and produced a high moisture product; the manager 
wished that they could be replaced by vacuum filters. For new production 
the Russians are planning to use magnetic-type vacuum filters developed in 


Scandinavia. These are reported to have much higher capacity than either 
disc or drum filters used in the USA. 
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The standard magnetic separator for the wet work is the American-type 
belt machine with a 55-inch belt. The manager of one of the plants took 
some pains to show with pride the name plates on machines. All the ma- 
chines were made in the Soviet Union of construction that appeared to be 
very good. The only machines obtained elsewhere were the Lurgi-type kilns, 
which were built by the Polysius-Dessau firm in East Germany. The Russians 
claim that these kilns had improved gas heads and seals as compared to the 
original Lurgi kiln. From the drawings it appeared that the heads were not 
so massive as in the Lurgi designs. 

Very few original developments in the concentrating equipment were seen, 
but one of them is worth mentioning. It is a magnetic separator of an entirely 
new design which the Russians have developed for either dry or wet separa- 
tion. This design apparently has been thoroughly tested, and a large unit 
had been built for installation in the Krivoi Rog concentrator. This separator 
is entirely different from anything used in this country. It is of a drum type, 
but instead of placing the magnets within the drum, the Russians placed sta- 
tionary magnets outside. This permits the use of a small diameter and light 
weight drum. Consequently, they were able to build machines 12% feet 
long, and by means of two drums placed closely in one separator, to obtain 
an effective length of 25 feet. These separators were designed to be installed 
directly on the overflow of the classifiers, which would give a tremendous 
saving in space as compared to an equivalent length of belt-type separators. 

Another advantage claimed for these machines was the possibility of at- 
taining, if desired, a much higher intensity of magnetic field and a higher 
selectivity as compared to either standard belt or drum separators. Clearly 
this is one development which warrants very close investigation. 

Another interesting development noted was the successful application of 
a constant density controller to regulate densities of classifier overflows, thus 
controlling the fineness of grinding. The instrument recorded pulp densities 
automatically to a very acceptable degree, as was seen by the examination 
of the charts. This, too, deserves investigation in American practice. 

Protection from abrasion in concentration plants is a very important prob- 
lem everywhere. From what could be seen, the Russians use abrasion-resist- 
ing steels and irons, and hard surfacing just as in US practice. However, they 
have not as yet mastered the art of rubber-lining the pumps, and this must 
be a terrific problem to their operators. Ore pulps, which they pump in very 
large quantities, are frequently very abrasive. A complete overhaul of 
pumps has to be made every seven or eight days of operation. It must be 
added, however, that the Russians seem to have organized mechanical main- 
tenance extremely well. For example, complete replacement of the wearing 
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parts of a large primary crusher is done in 16 to 20 hours, which seems to 
be a record for an operation of this kind. 


Russian Personnel 


Soviet technical personnel met by the delegation seemed very competent 
and extremly well informed. They know not only all the details of operations 
of their own plants but American and European practices as well. One cer- 
tainly gains an impression that they are diligently studying all the available 
technical literature to find new and better ways of doing things. In this they 
are greatly assisted by the State technical services which abstract, translate 
and distribute foreign technical literature. Each major plant and research 
institute has on its permanent staff English language translators and ab- 
stractors. 

The proportion of engineers to workmen in Russian beneficiation plants 
is much higher than in the USA. At Magnitogorsk the total number of men 
employed at the beneficiation plant is 1,300. Of these, 97 are engineers and 
technologists. In the larger producing centers the technical and operating 
personnel of the plant are backed up by the personnel and facilities available 
at local technical institutes, who act as consultants to the project and carry 
out special investigations. Similar help can be obtained from any technical 
institute in the USSR which happens to specialize on the particular problem 
important to the management of the plant. The abundance of technical 
talent results in good control over the operations. 

The thoroughness with which the Russians analyze their problems is im- 
pressive. At Krivoi Rog, for example, they displayed detailed investigations 
of the mineralogy and concentrating characteristics of the ore. These were 
accompanied by detailed studies of costs which would result from concen- 
trating the ore to different grades of product. However, the Russians do not 
stop there. They make a complete technical and economic analyses of all 
the processes involved. including mining, concentration, agglomeration, and 
production of pig iron in blast furnaces. Not only operating costs but capital 
costs and production capacities are considered in this evaluation, the final 
criterion being the overall cost of production of pig iron. An interesting 
conclusion reached by such study in Krivoi Rog showed that recovery of 
finely disseminated magnetite from ore mined by open pit methods was more 
economical in making hot metal than direct shipping ores mined on a large 
scale in the area. The reason is that the concentrate is about five to six per 
cent higher in iron content. The decrease in estimated coke and stone con- 


sumption and increased productivity more than offset the higher cost of 
producing concentrates. 
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The development of new projects is handled by various technological in- 
stitutes, two of which, the Mechanobrs, in Leningrad and Sverdlovsk, were 
visited. The institutes are fully equipped for conducting investigative work, 
not only on iron but non-ferrous ores as well. They are staffed with highly 
competent personnel. The functions of such institutes are to develop new 
projects, to outline metallurgical processes to be used in beneficiation, and 
to develop a basic scheme of treatment involving the specification and basic 
layout for all equipment to be used. Morcover, the institute has to estimate 
plant and operating costs. 

The basic flow sheet and equipment layout developed by the technological 
institute goes to institutes specializing in mechanical design for detailing. The 
technical institutes also have teams of specialists who, when a new plant is 
built, are sent out to assist in putting it into operation. They are also available 
for temporary assignments, and to conduct special investigations. The dele- 
gation was told of a portable pilot plant which contains all the elements of 
beneficiation and which can be moved from place to place as desired. 


Concentration at UGOK and Future Plans for the Krivoi Rog Region 


Concentration of lower grade ores is an extremely important problem to 
the Russians. As already mentioned, the quartzites constitute some 45 per 
cent of the known ore reserves. The cost of making pig iron from these con- 
centrates is lower than from direct shipping Krivoi Rog ores, where some 45 
million metric tons of ore are mined per year. Moreover, new developments 
in Siberia, Kachkanar, and especially in the Kustanai complex (where the 
amount of potential concentrate from already proven ores is estimated to 
give eventually an ultimate production of 700 million metric tons of pig 
iron) are all based on beneficiation of ores and production of concentrates. 
It is therefore interesting to describe in more detail the latest Russian con- 
centration plant observed near Krivoi Rog. It was developed at about the 
same time as our taconite projects, and therefore some comparisons between 
these plants are of interest. 

This plant, a component of what is known as UGOK (Southern Mining 
Beneficiation Combine), was built to treat magnetite-bearing quartzites oc- 
curring in that area. The combine consists of the mine and concentration 
plant. In 1957, nine million metric tons of 37 per cent iron ore were treated 
to produce 4,900,000 metric tons of 59 per cent Fe concentrate and 
5,500,000 metric tons of 54.5 per cent Fe sinter with a basicity of 0.4. 
Sinter is shipped to various steel plants in the area, some as far as eight 
hours away by train. 

The beneficiation plant of UGOK was built in accordance with the designs 
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of the technical institutes. Mechanobr and Uggiproruda, and put in operation 
in the beginning of 1956. The raw material base is a proven reserve of 
about 500 million metric tons of fine-grained magnetite-bearing quartzite. 
Capacity of the plant is projected to be about 25,900 metric tons of crude 
a дау, with an annual production of 4.400,000 metric tons of concentrate 
containing 60 per cent iron. 

American taconite plants were built on the basis of experience obtained 
over several years using large pilot plants equipped with full-scale production 
machines. UGOK was built essentially on the basis of laboratory tests, al- 
though some background of experience in treating fine-grained quartzites was 
available from the operation of a small concentrator built in 1952 on the 
Kursk Magnetic Anomaly. 

Crushing of ore in the UGOK plant is accomplished by three-stage crush- 
ing to minus one-inch size. The ore is then ground in ball mills to 40 per 
cent minus 100 mesh and magnetically separated. The concentrate was 
originally split, also by magnetic separation, into two fractions; the finished 
product, and a middling which was reground to 80 per cent minus 200 mesh 
and reconcentrated in magnetic separators, making a final product and a 
finished tailing. The combined concentrate from the plant was filtered and 
sent to the agglomerating plant. Operating in accordance with this flow 
Sheet. it was not possible to obtain the desired results because the iron content 
of the concentrate was only 56 to 57 per cent. Moreover, it was found that 
the primary ball mills, because of the coarse feed, did not have the desired 
capacity. Instead of using two primary and two secondary ball mills, it be- 
came necessary to use them in the ratio of three to one. 

Relatively simple changes in the flow sheet improved the grade of con- 
centrate, which in 1956 was 58.6 per cent and in 1957 about 59 per cent. 
The recovery of magnetic iron is now excellent, about 97 per cent. Further 
investigations of the properties of the ore showed that by increasing the 
number of cleaning steps in the production of final concentrate to four, and 
also retreating and regrinding the tailings, it should be possible to obtain 
concentrate containing 63 to 65 per cent Fe with little sacrifice in the recovery 
of iron. This scheme has been tried successfully on a commercial scale. When 
it is put in effect in the entire plant, the grade of UGOK concentrate will be 
very comparable to the concentrates produced in American taconite plants, 
and the recovery of magnetic iron will be several per cent higher. 

The Russians regard UGOK as a large pilot plant for the development 
of the most efficient ways of handling finely grained magnetic ores. New 
plants which are projected for the near future will be based on findings at 
UGOK, and will also incorporate the best features of American practice. 
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For example, the number of crushing steps will be increased from three to 
four, and instead of using primary ball mills, the Russians plan to use rod 
mills, as is the practice in American taconite plants. 

General drawings of such a plant were shown to the delegation at Mecha- 
nobr in Leningrad. The flow sheet and the arrangement of equipment, with 
one minor exception, are very similar to US taconite plants, the exception 
being that the Russians do not use magnetic separation in the closed circuit 
with the secondary ball mill. This step has been effective in reducing grind- 
ing costs and in producing a better grade of concentrate. The Russians were 
asked why they did not use it. They said that they did investigate the pro- 
cedure and found that on their ores it did not have any advantage. 

The UGOK plant has some design features which do not result in the best 
labor utilization. This was also discussed. The Russians agreed and said 
that they have already changed their design to eliminate the apparent short- 
comings of their "pilot" plant. 

Since the time when UGOK was started, additional tonnages of magnetic 
quartzites were developed in the immediate vicinity of Krivoi Rog. Projects 
were submitted and approved to construct four additional plants similar to 
UGOK. One of them is in reality an extension of the present plant, and at 
the time of the visit the foundations were already being poured. These proj- 
ects will increase concentrate production in the Krivoi Rog area to about 
25 million metric tons per year. 


Costs 


Throughout the trip the Russians not only gave out tonnage and produc- 
tion figures, but also operating costs of their plants. Such costs are shown 
in Table 3. 

Figures for the Kuznetsk plant show the expenditures for both direct op- 
erating and capital costs. The Russians stated they always include capital 
costs in the cost of production. In all probability UGOK figures contain 
capital costs, but Magnitogorsk, being an older plant, may have already been 
amortized. The period over which the plants are written off was not given, 
but calculations would indicate that the amortization period is fifteen years. 

The management of UGOK stated that the total cost of the UGOK com- 
bine was 1,000 million rubles, a figure which was confirmed elsewhere. It 
includes the mine, concentrator, and the agglomeration plant. Based on the 
production of 4,900,000 metric tons of concentrate per year, this gives an 
overall capital cost of 204 rubles per metric ton of annual sinter capacity. 
The extension of this plant, which will double its capacity, will cost about 
190 rubles per ton. 
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TABLE 3 


Concentration Costs 


р “Concentration costs 


Production in millions Ratio rubles/metric ton 
of metric ton/year сате Concen: 
Crude Concentrate — tration Crude trate 
Magnitogorsk 
Migh grade oxidized ore 
(crushing and sizing only) . 42 073 
Low grade oxidized ore 32 11 2.9:1 2.80 8.15 
Magnetite ore 87 7.06 123:1 1.72 2.12 
Kuznetsk 
(grinding to minus 20 mesh) 20 1.25 1.80:1 
Operating cost ; 9.72 17.50 
Capital cost Я 1.52 2.74 
11.24 20.24 
UGOK 
Grinding (80 per cent 
minus 20 mesh) х 9.0 44 1.835:1 11.02 20.21 


The capital cost of the Kuznetsk concentration and agglomeration plant 
was about 100 million rubles, the cost of the concentration plant being 55 
million and the agglomeration plant 45 million rubles. Considering that this 
plant is producing 1,250.000 metric tons of concentrate per year (exclud- 
ing the oxidized ore which is only crushed), the indicated cost of the con- 
centrating plant itself would be 44 rubles per annual metric ton of con- 
centrate. 


Labor Utilization 


The number of men employed in Soviet beneficiation plants is high by US 
standards. At Kuznetsk 350 men are employed in the concentrating plant 
handling about two million metric tons of crude magnetite ore and 300,000 
metric tons of oxidized ore. Based on the total, this indicates 6,570 metric 
tons of crude per year per man employed. Magnitogorsk, where 22.3 
million metric tons of crude are treated in the beneficiation plants, employs 


1,300 men, with an equivalent production of 17,150 metric tons of crude 
per year per man. 


Summary and Conclusions 


During the trip through the USSR it was observed that Soviet furnaces were 
operating on burdens lower in iron and considerably higher in silica than is 
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acceptable in US practice. The reason is that most of the oxidized (non- 
magnetic) ores in the Soviet Union are difficult to beneficiate because of the 
fine intergrowth between the gangue and the iron minerals. 

The relatively simple methods of gravity concentration, such as are used 
with considerable success on the Mesabi ores, do not appear to be adequate 
to treat Russian oxidized ores. These require more complex methods, such 
as flotation or reduction roasting followed by magnetic separation, if con- 
centrates of good grade are to be made and excessive losses in tailings 
avoided. 

The Russians, of course, are fully cognizant of the fact that in order to 
increase the all-important furnace productive capacities, they must improve 
the quality of their burdens. As a matter of fact they have set a criteria for 
their new concentrating plants—the product from these should analyze over 
60 per cent Fe, and six to eight рег cent SiO}. Judging by what was seen and 
stated, this goal has not been met. But, there is every reason to believe that 
the desired results will be attained in the new plants. Soviet technical work 
is excellent and they know what must be done to improve performance. 
Moreover, they are working intensively on the development of new methods. 

It is evident from the following table that most of the Soviet beneficiation 
plants were built since the war. They reported that during the current seven 
year plan beneficiation of iron ores will be widely used and a large number 
of high capacity plants is projected. The number of plants in existence was: 


Type of plant 1913 1937 1947 1957 
Crushing-screening and crushing- 
screening with dry magnetic 


separation 2222... E — 6 19 51 
Wet magnetic separation — 1 1 9 
Washing ... .... 2 E „ыл. 9 

Total 2 13 29 69 


Source: Gornii Zhurnal, Anniversary Number 1957. 


It is interesting to note that the number of straight washing plants has 
not increased since 1947—they were found inadequate. The main empha- 
sis is on concentration of magnetic ores—by both dry and wet separation 
methods. 

To treat non-magnetic ores the Russians are turning to reduction roasting, 
which they believe is superior to flotation, largely because they are afraid of 
stream pollution by flotation tailings containing reagents. 

Two reduction washing plants are under construction, each with a capac- 
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ity of 2,000 metric tons of crude per day. One is at Stalinsk, another in 
Krivoi Rog. Many similar plants are projected for other regions. 

The Russians manufacture all of the equipment necessary for their plants. 
However, some of the equipment, such as filters, pumps, and magnetic sepa- 
rators, is not up to the American standards, and certainly must be a source of 
excessive operating maintenance. They told the delegation that obsolete 
models will be replaced by new ones in the new plants. 

It is interesting to compare equipment currently used in the Soviet Union's 
most modern plant—UGOK—with that projected for a similar plant in the 
same district. 


UGOK Projected for NGOK 
Crushing stages 3 4 
Primary crusher 60 in. 60 in. 
Gyratory crusher None 36 in. 
Standard cone crusher 84 in. 84 in. 
Short head cone crusher . 84 in. 84 in. 
Primary grinding 128 x 124 in. ball mills 128 x 180 in. rod mills 
Secondary grinding 128 x 124 in. ball mills 144 x 160 in. rod mills 
Primary classification Double spiral classifiers Double spiral classifiers 
80 in. dia. 120 in. dia. 
Secondary classification Double spiral classifiers Cyclones—30 in. dia. 
96 in. dia. 
Magnetic separators Belt type—55 in. belt width Drum type 
Filters е Dorrco type—810 sq ft External drum—1300 sq ft 


The percentage of operating time in terms of the total calendar time in 
the Soviet concentrating plants is 80 to 85 per cent, which is low consider- 
ing that the Russians are striving constantly for maximum production. In 
the USSR sintering plants operating time is over 95 per cent—excellent 
by any standard. There is a difference because Soviet sintering equipment 
is better than their concentrating equipment. 

Labor productivity in terms of tons per man in the Soviet plants is low 
by the American standards. The impression received is that the number of 
men operating equipment is about the same as in the US, but that manning 
personnel in the service departments is much larger. 

While the Russians freely reported their operating costs, comparison 
with similar US costs is difficult because of the uncertainty of the value of 
the ruble. It is perhaps preferable that a set value of the ruble should not be 


taken for comparisons. Instead a ruble to dollar ratio should be calculated 
for costs of similar operations. 
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At Magnitogorsk the cost of treating a ton of crude oxidized ore is 2.78 
rubles. In the US a similar job would cost about $0.35 per metric ton. 

At Kuznetsk the crushing and concentrating cost is about 10 rubles per 
metric ton of crude. A comparable US cost would be about $1.00 per 
metric ton. 

At UGOK the cost of concentration and crushing is 10.98 rubles per 
metric ton of crude. This could compare to the costs at taconite plants which 
as yet have not been published. On the whole it would appear that the 
Russian beneficiation costs might be equivalent to the US costs at an ex- 
change rate of approximately 8 to 10 rubles per dollar. 

The balance of this section consists of detailed descriptions of Soviet bene- 
ficiation plants followed by photomicrographs of Soviet and comparable 
American iron ores. 
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СНАРТЕК 8 


Magnitogorsk Concentrator 


The Magnitogorsk concentrator was visited on May 29th, where 
the delegation was met by Vasili Nikitovitch Kotov, Head of the Mining 
Administration of the combine, and Ivan Semenovitch Shitov, Chief Engi- 
neer. After spending some time in the office. during which flow sheets and 
data were provided. the group was escorted through the plant. 

The Magnitogorsk concentrator was started in 1930, two years beforc 
the first blast furnace was blown in. Since that time the capacity of the con- 
centrator has been gradually increased. In 1957 a total of 34,500,000 metric 
tons of material was mined in the open pits, of which 22,300.000 metric tons 
was ore which was sent to the concentrator: the rest was stripping. From 
this orc. 13,680,000 metric tons of concentrate was produced. of which 
some 1,400.000 metric tons was shipped to Cheliabinsk and Nizhni Tagil, 
and most of the rest was smelted at Magnitogorsk. 

The mined ore has large variations in the iron and gangue content. Cal- 
cium oxide content varies from 1.5 to 8.0 per cent, and silica from 6 to 
12 per cent. 

Since the Russians believe that is highly essential to provide the furnaces 
with a feed of uniform composition, considerable effort is made throughout 
the operations to achieve uniformity. Blending of the ore starts at the mine. 
By mining from preanalyzed faces, it is possible to keep monthly variations 
in the iron content of the ore within a limit of 0.5 per cent. Blending of ores 
is continued in the concentration plant. 

The several types of ores encountered at Magnitogorsk are: alluvial ore, 
low grade oxidized ore (both treated in the same plant), high grade oxidized 
ore, high grade sulfur-bearing magnetite ore, and low grade sulfur-bearing 
magnetite ore. The orc arriving at the pits is kept segregated into these five 


categories. 
Treatment of High Grade Oxidized Ores 


The iron content of the ores belonging to this category varies from 45 to 
65 per cent, the silica content from 4.5 to 14 per cent, and calcium oxide 


from 0.5 to 5.0 per cent. The average iron content is 55.5 per cent and 
sulfur 0.05 per cent. 


The mine run ore is crushed first in a jaw crusher to minus 9.8 in. and 
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MAGNITOGORSK 


FLOWSHEET FOR THE TREATMENT OF 
HIGH GRADE OXIDIZED ORES 


CRUDE ORE 1500-Omm, 45-652 Fe 


JAW CRUSHER 


250-Omm 


100-Omm 


-100+15тт -15*8mm -8-Omm 


= 


ТО OPEN HEARTH TO AGGLOMERATION 


TO BLAST FURNACE 


Fe-61.57% Fe-55.97 Fe-52.12 
$i02-6 57 Si 0;-10.97. 510,-11-127 
5-009-0.047. $-0.047 5-0042 
CaO- MINUS 3mm - 7.57. Са0-2.52 
Са0-2.652 
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then in a cone crusher to minus four inches. The crushed ore is then screened 
into three categories: open hearth ore, minus four in. plus 0.6 in.; furnace 
ore, minus 0.6 in. plus 0.3 in.; and sinter fines, minus 0.3 in. 

The open hearth ore is conveyed to the ore bins, the total capacity of 
which is 3,000 metric tons. The Russians believe that this capacity is in- 
sufficient to achieve good blending. and there is considerable variation in 
the analyses of 150 metric ton lots taken out of the bins. Iron in these lots 
varies plus and minus two per cent and silica four to cight per cent. 

The furnace ore is conveyed to the blending stockpiles, each containing 
about 40,000 metric tons. There аге two stockpiles. each about 145 feet 
long. 50 feet wide, and 45 feet high. Ore from the stockpiles is reclaimed 
by a shovel, and care is always taken to cut the entire section of the stock- 
pile during reclamation. During the reclamation variations in the iron con- 
tent of 800 metric ton lots do not exceed 1.5 per cent; 85 per cent of the 
analyses are within plus and minus one per cent. 

The minus 0.3 in. fines are conveyed to the sinter plant stockpiles, where 
they are also blended. Reclamation from these stockpiles is done with a 
crane, which reclaims at a right angle to the long axis of the stockpile. 

In 1957 the high grade oxidized ore section of the plant produced 4,200,- 
000 metric tons of prepared material of the following per cent analyses: 


Fe SiO; Ca0 5 
Open hearth ore 61.5 5.5 = 0.03-0.04 
Blast furnace ore 85,8 10.9 2.65 0.04 
Fines to sintering 521 11.0-12.0 25 0.04-0.05 


The maximum permissible conient of sulfur for open hearth ore at Mag- 


nitogorsk was 0.05 per cent, but the general standard for the Soviet Union 
was 0.15 per cent $ maximum. 


Treatment of Low Grade Oxidized Ores 

Low grade oxidized ores vary considerably in their characteristics. Some 
consist of mixed ore and gangue lumps of varying hardness occurring with 
clay and sand. Found in the mixed lumps are intergrowths of ore and 
gangue, the individual grains of which are from 0.04 to 0.08 in. in diameter. 

The alluvial ores differ from the above category by a higher degree of 
oxidation and also in that the gangue is represented almost entirely by sand 
and clay. The large amount of clay requires thorough and prolonged 
washing. 

The mine run ore is crushed to minus 10 in. and screened on a four in. 


vibrating screen. The plus four in. fraction is crushed in a cone crusher to 
minus four in. 
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The original minus four in. fraction of the ore is washed in trommel No. 1 
(with 0.6 in. opening), the coarse material from which goes for additional 
washing into trommel No. 2 and the undersize into special concentrating 
launders. 

The crushed fraction of the ore goes for washing into trommel No. 2 
(0.6 in. opening). The trommel oversize, which contains about 49.5 per 
cent iron, is tranferred into a scrubber, and the undersize, containing about 
31.0 per cent iron, is washed and settled in the launder type concentrators. 

The scrubbed discharge is screened on 1.75 and 0.5 in. screens. 

The plus 1.8 in. fraction, which contains about 57.0 per cent iron, is hand 
sorted by removing low grade lumps to produce open hearth ore containing 
59.0 to 61.5 per cent iron. About 12.5 per cent of the ore going into the 
plant is recovered as open hearth ore. 

The 1.75 to 0.5 in. fraction of the low grade oxidized ore is treated by 
dry magnetic separation, making a concentrate which goes to blending bins 
and a tailing which is ground to minus 0.12 in. and treated in wet magnetic 
separators. The concentrate, 0.12 to 0 in. is sent to the sintering plant. 

Launder concentration of fines from trommels No. | and No. 2 produces 
material which contains 46.4 per cent iron and which is screened on a 0.12 
in. screen. The undersize is fed to the classifiers, the sand from which con- 
tains about 47 per cent iron. In this manner the ore is separated into three 
fractions, 0 to | in. fraction comprising the open hearth ore, 1 in. to 12 in. 
blast furnace ore, and minus 0.12 in. fraction comprising fines to agglomera- 
tion. In 1957 the following results were obtained in this section of the plant: 


1957 Metric - Percent — 

Product Tonnage Fe 50. 
Minus 4 in. plus 1 іп. .. 250.000 61.0 4.0-5.0 
1 to 0.12 in. . & Я .. 450,000 56.0 7.5-8.0 
Minus 0.12 in. .... Я " . 400,000 53.0 10.0 


The total iron recovery in this section of the plant is poor—only about 
60 per cent. Twenty-six to 30 per cent of the weight of the ore is sent to 
the tailing pond, and 90 per cent of this material is minus 0.0028 in. 

The Russians consider that the problem of treatment of the low Magni- 
togorsk-grade oxidized ores has not been solved satisfactorily. It is inter- 
esting to note that over the period of time since the Magnitogorsk pits were 
opened, some 60,000,000 metric tons of ore of this type have been stock- 
piled and are waiting for an improved treatment method. 

In order to prevent freezing of the blast furnace ore in wintertime it is 
dried in two rotary dryers, after which it is sent to three blending stockpiles, 
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MAGNITOGORSK 


FLOWSUEET FOR THE TREATMENT OF 
LOW GRADE OXIDIZED ORES 


CRUDE ORE 1500 -Omm 3942 Fe 
JAW CRUSHER 


250-Omm 
1 
SCREEN 
{ \ 
-150+!00Отлт MINUS 100mm 
Lo up Ie RM ETT 
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CONE CRUSHER OVERSIZE FINES 
= 

MINUS 100mm TROMMEL -I6 mm opc. LAUNDER CONCENTRATOR 
e .! i. 4 

OVERSIZE 46.97 Fe FINES CONCENTRATE TAILING 


CLOSED SCRUBBER LAUNDER CONCENTRATOR 
COARSE 54.0% FINES CONCENTRATE TAILING 
U | | ани 
SCREEN LAUNDER Би ые: 


ES 
-100*45mm CONCENTRATE мейин nag [77 
5727 Fe -45mm 
i ssam | E 
HAND SORTING | CRUSHER TO-25mm ? 
RIOOL 


CLASSIFIER 
«RU p = —— Г 
OPEN ЖАТ UR SCREEN SAND OVERFLOW 
Fe-Gl.O7% DRY MAGNETIC SEPARATOR Ld. de 
Si0r-4-5% | 4 жи e Бы. 
ыш з | | 
CONCENTRATE INTERMEDIATE PRODUCT Te 52553 
TO STOCKPILE 


GRIND 10-3mm 
WET MAGNETIC SEPARATOR 
CONCENTRATE TAILING 

TO SINTER PLANT 


r 
TO SINTER PLANT ТО BLAST FURNACE TO TAILING POND 


Fe -53.07 Fe-56.07 Fe- 26-307 
SiO:-10.07 $102-7.5-8.07 907-200 MESH 


each containing about 20,000 metric tons. From these stockpiles the ore is 
reclaimed by a shovel. Variations in the lots of ore reclaimed are reported 


not to exceed 1.5 per cent in Fe content. Eighty-six per cent of the reclaimed 
ore varies less than one per cent. 
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MAGNITOGORSK 


FLOWSHEET FOR THE TREATMENT OF 
HIGH GRADE MAGNETITE ORE 


CRUDE ORE 1700-Отт, 46-642 Fe 
AVERAGE-55.77. 


JAW CRUSHER TO - 250 mm 
CONE CRUSHER TO - 75 mm 


BLENDING STOCKPILES 


i 
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{ і 
CONCENTRATE TAILING e oe 
Fe-22.67. TO AGGLOMERATION 
TO GRINDING AND WET 2:47 ОЕ TOTAL Fe Fe-57.5% 
MAGNETIC SEPARATION 5102-6.5 Z 
SECTION OF PLANT CaO- 3.4% 
$-252 
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Treatment of High Grade Magnetite Ores 


Ores belonging to this category contain 46 to 64 per cent Fe, with an aver- 
age content of 55 per cent Fe and over 0.3 per cent S. 

The mine run ore is crushed first in jaw crushers to minus 10 in., then in 
а сопе crusher to minus four in. following which it is sent to blending stock- 
piles via conveyor. 

There are four blending stockpiles, each 50 feet high and 130 feet wide. 
Considerable segregation is reported to take place when the ore is loaded into 
the stockpiles. For example, samples taken at the outside of the stockpiles 
contained about 52 per cent Fe and 11.7 per cent SiO., while samples from 
the center of the stockpile contained 57.4 per cent Fe and eight per cent SiO,. 
An attempt is made to equalize the iron content of the ore by feeding high 
grade material to the top of the stockpile. Reclamation is done with a shovel, 
operating in the usual manner on the entire face of the stockpile at a right 
angle to its axis. 

Reclaimed ore is sent by conveyor to the bins and is then screened on a 
one inch screen. The plus one inch fraction is crushed in a cone crusher to 
minus one inch. and the combined product is screened on 0.3 in. screens. 

The minus 0.3 in. product is sent to the sintering plant, and the plus 0.3 in. 
minus one inch fraction is treated by dry magnetic separators operating at 
eight amperes. The tailing from these is retreated in magnetic separators 
operating at 15 amperes, which produce a finished tailing and a concentrate. 
This concentrate is sent to the wet grinding section of the plant treating low 
grade magnetic ores. 

In 1957 the section of the plant handling rich magnetite ores produced 
5,960,000 metric tons of product of the following per cent analysis: 


Fe 57.5 
510. 6.5 
Cad 3.4 
MgO 0.6 
Һ.0. 21 
P 0.1 
E 25 
H.0 50 


Treatment of Low Grade Magnetite Ores 


Ores belonging to this category contain 28 to 46 per cent Fe and about 
2.5 per cent S. The treatment of these ores consists of the following steps: 
Mine run ore is crushed in jaw crushers to minus 10 in. and cone crushers 
to minus four inches, following which it is screened into minus and plus one 
inch fractions. The plus one inch is crushed in a cone crusher to minus one 
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inch and the combined minus one inch material is screened on 0.4 in. screens. 

The plus 0.4 in. fraction is concentrated on dry magnetic separators, the 
concentrate from which is combined with the minus 0.4 in. fraction, and the 
tailing, comprising about 24 per cent of the total weight and analyzing about 
10 per cent Fe, is sent to waste. 

The combined concentrate and the minus 0.4 in. fraction of the ore are 
screened on 0.12 in. screens, the oversize from which is ground on rod mills 
to minus 0.12 in., combined with the original minus 0.12 in. fraction, and 
sent to wet magnetic separation. The concentrate from this separation ana- 
lyzes about 60 per cent Fe and the tailing about 30 per cent Fe. 

The tailing is sent to the classifiers, which make a sand product containing 
about 34 per cent Fe. This product is sent to ball mills and is reground to 
minus 0.04 in. The reground product is sent to magnetic separators which 
produce a concentrate analyzing about 60 per cent Fe and a final tailing. 
Concentrates from both circuits are sent to shaking dewatering tables which 
discharge a product containing about 12 per cent moisture. 

The entire section of the plant recovers about 76 per cent of the total iron 
in the crude ore in the form of concentrate which comprises about 49 per 
cent of the weight of the crude and analyzes about 60 per cent Fe. Total 
power consumption per ton of concentrate is 7.6 kilowatt hours. 

The wet concentrate from this section of the plant is fed on the conveyor 
handling dry concentrate, with which it is mixed during transportation, to 
the blending stockpiles ahead of the sinter plant. 

The production of concentrate in 1957 from this section of the plant was 
1,100,000 metric tons and its average per cent analysis (on dry basis) was 
as follows: 


Fe 61.3 
Si0: 5.2 
А0: 1.85 
Сао . 27 
MgO a 0.7 
S aei : : 1.2 
Moisture 12.0 


It was learned that the remaining ore reserves of the Magnetic Mountain 
were about 300 million metric tons, of which 14 per cent is high grade 
oxidized ore, 76 per cent magnetite, and 10 per cent low grade oxidized ore. 

Ore from the Magnetic Mountain will be gradually replaced by ores from 
Sokolovsk and Sarbaisk mines in the Kustanai province about 180 miles 
southeast. These are magnetite ores, which will be crushed and cobbed dry 
at the mines. The cobber concentrate will be shipped to Magnitogorsk for 
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further treatment, which will consist of further crushing, grinding, and mag- 
netic separation. The construction of this plant was already started at the 
time of the visit. 

Mr. Rashid Abdullovich Kadyrbaev, Chairman of the Kustanaisky Sov- 
narkhoz, during the Russians’ return visit to the United States, said that they 
had made very good progress in the development and exploitation of their 
Kustanai mines in 1958. They had to overcome a very serious drainage 
problem, but this apparently has been solved, and the water level lowered to 
some 32 feet below the working floor of the pit. Production in 1958 was 
expected to be about 2,000,000 metric tons, all in the form of high grade 
ore, over 60 per cent Fe, which occurs as a relatively thin layer on the top 
of the ore bodies. Later the ore will consist of disseminated magnetite. 

The Magnitogorsk management gave us the following figures regarding 
their operation: 


Total men in the concentration plant. ...... 1,300 
Average worker's wage . ... 1,100 rubles per month 


Total number of workmen .... 0.0.. 1,150 
Number of engineers and technologists : 97 
Number of general labor, guards, etc. ................. 53 
Engineer salaries (approximate) ... sos 2,000 rubles per month 


The costs of the different products made at the plant is given below. In 
all cases the cost of mining and haulage to the plant is included in the cost 
of plant products: 


Rubles per 
metric ton 
Crude ore delivered to bins .................... .. 483 
Product from high grade oxidized ore ABE 5.56 
This divides as follows: 
Open hearth ore ..... ................ ............ .. 8.68 
Blast furnace оге ................. _................ 5.38 
Fines to agglomeration .............................. 247 
Products from low grade oxidized ore: 
Open hearth оге ЖИЛ ЛУ ГО ess 38.22 
Blast furnace ore 2222... ——— омы; 24:07. 
FinBs oon 9.75 
Average issus ss 22.15 
Products from magnetite ore (both high and low grade) 8.13 


Switching from Magnitogorsk to Kustanai ores will increase the cost of 
pig iron production by about 50 rubles per metric ton. Present cost of basic 
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iron production is 170 rubles per metric ton, by far the lowest in the Soviet 
Union. 

Impressions gained going through the plant are as follows: management 
emphasizes very strongly the necessity of obtaining uniform feed to the blast 
furnace and has gone to considerable effort to blend the ores at every oppor- 
tunity. This is done at the mine, the concentrator, and the sintering plant. 

Time spent at the concentrator was very short, unfortunately, not only 
at Magnitogorsk but at the other concentrators which were visited. 

Plant equipment observed is based on original American models. Тһе 
cone crusher is a seven-foot Nordberg. Dry separators are of the belt type 
with a head pulley containing electromagnets which permit an adjustment 
of the field strength. 

Wet magnetic separators are all of the American Crockett belt type. They 
require a large amount of space and are seldom used in new installations in 
the USA. The pumps are constructed of hardened metal and the wear is 
very high. Dewatering of concentrates is done on shaking tables—an obso- 
lete type of equipment. The moisture content of concentrate is entirely too 
high and water running off these tables contains iron values which have to 
be recirculated through the magnetic separation circuit. The management 


hopes to replace shaking tables with filters, but they said that new equipment 
is very hard to obtain in the Soviet Union. 
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CHAPTER 9 


Kuznetsk Concentrator 


On June 2, the delegation visited the concentrator and sintering 
plant serving the Kuznetsk steel plant. They were given operating data and 
shown through the plant by Messrs. V. A. Bachkov, Director, and Spiri- 
donov, Chief Engineer of the plant. There are two beneficiating plants serv- 
ing the Kuznetsk steel plant, one of them located close to the mines some 
distance away from the steel plant, and the other, which was visited, located 
some six miles from the steel plant. Concentrates from both plants are con- 
verted to self-fluxing sinter and shipped by rail to blast furnaces. 

Both the concentrator and the sintering plant are quite new, having been 
completed early in 1956. The principal material treated in this plant is a 
high zinc primary concentrate from the Gornaia Shoriia district, about 100 
miles south of Stalinsk. It is produced at the mines by crushing the ore to 
minus 2.4 in. and passing crushed ore over dry magnetic cobbers. 

The tailing from this primary concentration runs seven to eight per cent 
Fe. The other product handled through the concentrator is oxidized ore 
from the same mines, which is not amenable to concentration in the existing 
plant. Therefore, it is simply crushed to minus 0.5 to 0.6 in. and sent to the 
sintering plant. 

Average per cent analysis (partial) of the oxidized ore was given as 
follows: 


Fe . 50.0 plus or minus 1.5 
510. 12 to 13 

Cad 102 

Р 01 

S. Я КООР Less than 0.3 

MgO ......... —Á— Very Low 


In addition, the plant receives pyrite cinder which analyzes about 50 per 
cent Fe, 5 to 10 per cent S, and 9 per cent SiO,. This product bypasses the 
concentrator and is sent directly to the sinter plant. 

All the materials entering the plant go to an ore yard equipped with a 
thawing shed, rotary dumper, and a bridge crane. 

The ore is delivered to the plant in railroad cars of 65 metric ton capacity. 
It varies from four to eight per cent in moisture and freezes in the cars during 
the winter months. Therefore, it must be thawed before it can be handled. 
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The thawing shed has two sections, each holding ten cars. Thawing time is 
2% to 3 hours at an air temperature of 112 Е. There are plans to increase 
temperature to 184 F. 

A considerable amount of pyrite cinder was observed in the storage yard, 
but very little of the ore. 

The bridge crane reclaims materials from the yards to 20 bins located 
under the tracks. Four of these are for oxidized ore, eight for magnetite, 
and the rest for raw materials for the sinter plant. 

In the concentrating plant the primary concentrate is crushed in two cone 
crushers, one four feet and the other 5% feet in diameter, to minus 0.5 in. 
The oxidized ore is also crushed to the same size in the same crushers, but 
it bypasses the concentration section of the plant and goes directly to the 
sinter plant. 

There are five lines in the concentrator, each having a ball mill 106 inches 
in diameter and 83 in. long. Each ball mill operates in a closed circuit with 
a double spiral classifier, the overflow from which is all minus 0.04 in. 

The group was shown an automatic regulating and recording device for 
controlling the pulp density of the classifier. In design it appeared to be 
similar to one developed by Masco. Examination of the recorder charts 
showed that the device operated quite satisfactorily; variations were well 
within the practical limit required for this type of an operation. 

The ball mills and the classifiers are located on the ground floor and the 
classifier overflow is pumped to magnetic separators on an upper floor. The 
pumps аге made of alloy iron. Four-inch pumps are replaced in seven days 
and 12-inch pumps in five weeks. The management hoped eventually to get 
tubber-lined pumps, but said that as of the moment rubber-lined pumps were 
still in the experimental stage in the Soviet Union. 

There are four magnetic separators for each section, all of them being of 
a modified Crockett belt type. They operate at a field intensity of 1,000 
oersteds and handle 12 to 15 metric tons per hour per separator. Three 
products are made from the separators, a finished concentrate which goes 
to filters, a middling which is returned to the ball mills for regrinding, and 
a tailing which runs 15 to 18 per cent Fe. Of this, four to five per cent Fe 
is in the form of magnetite. 

There are two filters per section. These are of the Dorrco internal drum 
type and were manufactured in East Germany. The moisture content of 
the filter cake runs about 11 per cent Н.О. 

Iron recovery in the concentrating plant averaged about 85 per cent and 


Ше чаш recovery 60 to 65 per cent of the primary concentrate entering 
the plant. 
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Several samples are taken per shift and are analyzed for iron. Also they 
are tested by a Davis tube to determine the operating efficiency of the plant. 
Daily production of the concentrate is reported to be about 3,500 metric 
tons. 

The per cent analysis of the concentrate for 1957 was reported as follows: 


510. T S times 1 
ro —— — айы . 1tols 
Аны ——— ы 0to 0.3 
ТП. siones — so 06 
P Ад а T] 
А.0, : . Very low 


Mr. Bachkov said that he had plans to improve the iron grade and reduce 
the silica content of the concentrate by providing additional grinding facilities, 
since they have established that 64 to 65 per cent grade was possible with 
finer grinding. At the moment, however, they were more concerned with 
getting maximum possible production out of the plant. This was considered 
to be more important than the quality of the product. 

The total number of men employed was 650. Of these, 350 were in the 
concentrating and 300 in the sintering plant. The number of technical gradu- 
ates was 39. Мг. Bachkov said that their labor force was still too high, but 
pointed out that in 1957 it was reduced by 25 per cent and further improve- 
ments, although not of the same order of magnitude, are expected. 

The average wage of the workers of the plant was given at 1,300 rubles 
per month, and the director's salary at 5,000 rubles per month. The men 
work four eight-hour shifts continuously and are then off two days. 

Concentrating cost was reported at 16 rubles per metric ton of sinter and 
agglomeration cost of 12 rubles, making a total of 28 rubles per metric ton 
of sinter. Of this, capital charges are two rubles per metric ton of agglomera- 
tion and 2.5 rubles per metric ton for concentration. The total cost of the 
project was 100 million rubles. 

Since the sinter plant handles seven parts of magnetite to two parts of 
combined oxidized ore and sinter, and since the cost of handling oxidized 
ore and sinter was very low, it may be calculated that the direct operating 
cost is somewhat less than 17 rubles per metric ton of concentrate, or about 
10 rubles per metric ton of crude. On the American continent, operating 
cost for a similar operation would be estimated close to $1.00 per metric 
ton of crude. 

Treatment of the oxidized ore was a problem and all the orebodies in the 
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district have an appreciable tonnage of an oxidized capping. Only the 
higher grade portion of the capping is shipped to the furnaces; the lower 
grade is stockpiled. 

In order to solve this problem, two Lurgi-type kilns, manufactured in 
East Germany, were being installed in the plant. Each of these kilns will 
be 10 feet in diameter and 160 feet long, with an expected throughput of 
300,000 metric tons of crude per kiln annually. Foundations for this plant 
have already been poured and the building was under construction. In these 
kilns the ore would be reduced using producer gas made from local coal. 


The management expected that this installation would be in operation before 
the end of 1958. 
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СНАРТЕК 10 


Korobkovsky Mine and Concentrator 


—kKursk Magnetic Anomaly 


Originally plans included a visit to the Kursk Magnetic Anomaly 
but the visit was cancelled for lack of time. However, upon request, Mr. 
M. A. Pokrovsky showed maps and cross sections of the active mining 
locations, and supplied the following data. 

Very large tonnages of high grade direct shipping ore, over 62 per cent 
iron, have been discovered in the Kursk Magnetic Anomaly. The high 
grade ore is underlain by what is reported to be an almost limitless amount 
of iron-bearing quartzite. The Korobkovsky mine and concentrator repre- 
sent the first effort of the Russians to exploit this type of material. 

In a sense, the exploitation of quartzite came about in an accidental 
manner. As early as in 1931 the first shaft was sunk to exploit the high 
grade ore and a small amount was mined. In 1933 another shaft was sunk 
3,000 feet away from the first one, but encountered bad water conditions 
and was abandoned. In 1939, another shaft 765 feet deep was sunk and, 
in 1941, was connected with the first shaft. 

During the war the region was occupied by the Germans and the shafts 
were blown up and flooded. Rehabilitation started after the Germans were 
driven out and the shafts were reopened. Several stopes were opened up 
for exploitation, but water began to come in in amounts that could not 
be controlled. Because the tonnage of high grade ore in the proximity of 
these shafts was only 7,000,000 metric tons, it was decided to abandon the 
exploitation of high grade ore and sink the shaft deeper into quartzite, which 
would provide protection against water. The shafts were extended by 
some 325 feet and mining of the quartzite began. 

This presently is done by sublevel caving, leaving pillars between the 
stopes and mining blocks of ore 195 feet high, 65 feet wide, and 160 feet 
long. The mined ore is crushed underground in a jaw crusher 24 x 36 in. 
and hoisted to a surface bin of 3,500 cubic foot capacity. 

A concentrator and a sintering plant were built adjacent to the shaft 
and put in operation in 1952. Hoisted ore is first crushed in a standard 
47 in. cone crusher and screened through a 0.8 in. screen. The oversize 
from this screen is crushed in a short head crusher, 65 inches in size, to 
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0.5 to 0.6 in. Crushed оге and screenings are charged into a long bin 
with 1,175 cubic yards of capacity. 

The concentrating plant has two sections. Each has a ball mill 83 x 
120 іп., operating in a closed circuit with a spiral classifier. Classifier 
overflow (minus 0.008 in.) is pumped to belt-type magnetic separators. 
the concentrate from which goes to vacuum filters of internal type (Dorr- 
co), 98 x 126 in.. with a filtering area of 268 feet. Filter cake contain- 
ing about 10 per cent moisture is sent to the sintering plant. 

Quartzites, even at this depth. contain an appreciable amount of oxi- 
dized material, and therefore, to recover non-magnetic higher oxides of 
iron, the tailing from the magnetic circuit is treated in a flotation plant. 
Flotation recovers 50 to 60 per cent of the iron, with a 56 per cent Fe 
grade of concentrate. 

In 1957 the ore going to the magnetic separation plant had the follow- 


ing per cent analysis, which can be taken as representative of the quartzite 
of the Kursk Magnetic Anomaly: 


Fe 33.0 
Fed 11.6 
510. 443 
A0, 40 
TiO. 0.8 
Ca0 23 
MgO 21 
Мп0. 0.22 
S 0.07 
P 0.05 


The magnetic section of the concentrator handles 500,000 metric tons of 
crude annually. and with the flow sheet given above, produces a concentrate 
containing 59 to 61 per cent Fe and about 13.5 per cent SiO», with a 44.0 
per cent weight recovery. 

In 1957, 265,000 metric tons of sinter were produced and shipped to the 
Lipetsk plant. One metric ton of concentrate makes 1.4 metric tons of sinter. 
the per cent analysis of which in 1957 was as follows: 


Еб 


527 
510, . 118 
№0, 1.06 
Tio: 0.07 
Ca0 11.1 
м0 .. 176 
ыо 0.05 
Pie x 


The cost of concentration was 20 rubles per metric ton of concentrate 
(equivalent to 8.8 rubles per metric ton of crude at a 44 per cent weight 
recovery), and the cost of agglomeration 16 rubles per metric ton of sinter. 

The performance of this plant was further discussed with Mr. V. I. 
Karmazin, who presented technical literature containing an article on 
experimental work to improve the quality of the concentrate (Gornii 
Zhurnal, 1957, Anniversary Number). According to information con- 
tained in this article, small pilot plant experiments have been conducted 
to improve the performance of the plant. 

The suggested improvements consisted of introducing four-stage clean- 
ing of the concentrates, the tailing from each being returned to the clas- 
sifier operating in a closed circuit with the ball mill. In addition, the article 
suggested scavenging the tailing from the primary magnetic separators, with 
fine grinding of the scavenger concentrate. 

Commercial-scale experiments are now being tried at the plant with 
indications that the grade of the concentrate can be increased to 65 or 66 
per cent Fe without any significant increase in the iron content of the tailing. 
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CHAPTER 11 


UGOK, Southern Mining апа 
Beneficiation Combine 


This plant, situated at the southern extreme of the Krivoi Rog min- 
ing district, was visited on June 11th. The delegation was met and escorted 
by Mr. I. I. Savitsky. Director of the combine, and Mr. V. I. Karmazin, 
Candidate of Science and Assistant Director of the Krivoi Rog Mechanobr. 

UGOK is represented to be the most modern concentration plant in the 
Soviet Union. being completed early іп 1956. In 1957 it produced 
4,900,000 metric tons of 59 per cent Fe concentrate from 9,000.000 metric 
tons of crude ore. The sintering plant, which is a part of the UGOK Com- 
bine, produced during that year 5.500.000 metric tons of sinter containing 
54.5 per cent Fe. The Soviet delegation to the USA reported that concen- 
trate production in 1958 will be about 6.000,000 metric tons. 

The presence of large tonnages of quartzites containing predominantly 
magnetite was not known before World War II. It was previously believed 
that quartzites of the Krivoi Rog area were largely oxidized. Exploration 
drilling conducted since the war established several very large areas in thc 
Krivoi Rog region in which quartzites contained predominantly magnetite. 
UGOK was built on one of these locations. 

The ore here is overlain by 65 to 82 feet of clay. The total amount of 
ore scheduled for exploitation is about 1,000 million metric tons. Of this, 
about 100 million metric tons occurs as oxidized ore, and since the present 
concentrator is built to handle only magnetite, any ore containing less than 
nine per cent FeO is classified as oxidized ore and is stockpiled. Later it 
will be worked in a separate plant involving roasting of higher oxides of iron 
to magnetite followed by magnetic separation. These ores are very hard, 
the magnetite type averaging 18 on the Russian scale of hardness on which 
diamond is 20. The oxidized ores are 14 on the hardness scale. Three to 
four per cent of total iron occurs as silicates. 

This concentrator is considered to be a “pilot plant" representing the first 
stage of development of the method of treating magnetite-bearing quartzites. 
Currently only 59 to 60 per cent Fe grade of concentrate is obtained. Later 
the plant will be modified to permit the production of 64 per cent Fe con- 
centrate, and all the new quartzite concentrators projected for that area are 
also supposed to produce high grade concentrate. 
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Mr. Karmazin showed three-phase diagrams illustrating the degree of 
liberation of iron minerals from the gangue. According to this, with grind- 
ing at 0.12 in., 10 per cent of the grains are free iron oxide, 30 per cent 
pure quartz, and 60 per cent are composed of an intergrowth between iron 
oxides and quartz. At grinding to 0.02 in., 20 per cent of the grains are 
pure iron oxide, 40 per cent pure quartz, and 40 per cent represent inter- 
growth between the two. 

At present time grinding is to 70 per cent minus 0.003 in., which is in- 
adequate for best liberation and results in the production of concentrates 
containing only about 60 per cent Fe, with about 15 per cent SiO,. 

In the next stage of development grinding will be to 90 per cent minus 
0.003 in., which should increase the grade of iron to the expected 65 per 
cent grade, and through other changes in the flow sheet, the recovery of 
iron should be maintained. With the final grinding, the intergrowth will be 
reduced to only 10 per cent of the grains, about 50 per cent of the grains 
will be pure iron minerals and the balance pure quartz. 

Associated with the magnetite ores, the next most abundant iron mineral 
is martite. Some 25 per cent of the martite present in the ore and about the 
same percentage of siderite are recovered in the present concentration plant. 

Mr. Karmazin said that they have made thorough studies involving inter- 
relations between the quality and costs of concentrate to be produced under 
different conditions against the cost of hot metal made from sintered con- 
centrate. These calculations involve not only the operating but also the 
capital costs of the mine, concentrator, sintering plant, blast furnace, and 
coke ovens, required for each condition. It was said that, considering all 
factors, even at the present time it was cheaper to produce pig iron from 
quartzite concentrates of about 60 per cent Fe than from Krivoi Rog under- 
ground ores containing about 55 per cent Fe. They said that it would pay 
them to increase the grade of concentrate to as much as 72 per cent Fe, but 
from practical considerations they were going to stop at about 65 per cent. 
which can be accomplished without additional loss of iron in the tailing. One 
of the improvements will consist of employing a newly-developed magnetic 
separator of a unique type, which they demonstrated. It was a two-roll 
machine, 13 feet long so that it could be bolted to the end of the classifier. 

As the delegation was leaving Krivoi Rog the management presented a 
mineral collection representing different types of ores occurring in the dis- 
trict. Polished surfaces of the specimen of quartzite ore have been made 
and these are also shown in the appendix to this report. At the same time 
polished surfaces of several North American ores were prepared. Com- 
parison of plates indicates that magnetite-bearing quartzites of the Krivoi 
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Rog district should liberate at least as well as the magnetic taconites from 
Minnesota. It should also be pointed out that Russian quartzites which will 
all be mined by open pit methods possess a considerable advantage over the 
taconites because they contain more iron and, therefore. give a 2:1 ratio of 
concentration instead of the 3:1 or higher for the Minnesota taconites. 

The concentration of quartzite at UGOK is carried out in the following 
manner: 

Ore from the open pit is delivered to the plant in railroad cars of 60-ton 
capacity. The ore is discharged from the car directly into a single gyratory 
crusher 64 inches in diameter. This reduces the ore from approximately 47 
to 13.7 inches. They showed a dust control device consisting of sprays which 
are turned on the moment the ore starts discharging from the cars. These 
sprays are activated by an accoustical device and operate throughout the 
period that ore is being charged into the crusher. This device seems to operate 
quite satisfactorily, although the sprays might be made liner. Dust control 
in the coarse crushing section of the plant seemed to be very good, and the 
management pointed out repeatedly that they were extremely careful about 
controlling dust because of the potential silicosis hazard. 

Crushed ore from the primary crusher is conveyed to the secondary crusher 
building. It is first screened on a two-inch screen, the oversize from which is 
crushed in three secondary 89 in. cone crushers to minus three inches. This 
product, plus the two-inch undersize, goes to a set of three one-inch screens. 

The plus one-inch oversize is crushed in five short head crushers, 89 inches 
in diameter, to roughly minus one inch and this product, with the minus 
one-inch screen undersize, is sent to the ore bins of 32,000 metric ton total 
capacity. This material contains about 10 per cent plus one-inch material. 
which is too coarse. 


From the crushed ore bins the ore is conveyed by belt conveyors 31 in. 
wide to the primary ball mills. 

The concentration plant consists of eight sections. Each section has two 
primary ball mills. 126 x 122 in., operated in a closed circuit with two double 
spiral classifiers, the diameter of each spiral being 79 in. There are two iden- 
tical ball mills for secondary grinding operated in closed circuit with double 
spiral classifiers with spirals 100 inches in diameter. 

The overflow from the primary classifiers should be minus 0.02 in. and 40 
per cent minus 0.003 in. When the plant was started it was found that two 
primary ball mills, because of the coarse feed coming to them, could not 
grind the desired tonnage to minus 0.02 in. size. Therefore, it became neces- 
sary to convert one of the secondary grinding mills into a primary mill, which, 
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of course, resulted in insufficient grinding capacity in the secondary grinding 
circuit. 

The classifier overflow (minus 0.02 in.) from the primary grinding circuit 
is pumped into two hydraulic cones, 100 inches in diameter. The sand from 
these cones is fed to a 10-way pulp distributor and the split product is sent 
to the primary magnetic separation circuit. This consists of five belt-type 
magnetic separators (55 in. belt width), equipped with electromagnets. The 
separators of the primary magnetic circuit make a finished tailing and a 
concentrate which is sent to the secondary classifiers (100 in. spiral). The 
classifier sand goes to thc above described ball mill with which it operates 
in a closed circuit. The overflow, which is 60 to 70 per cent minus 0.03 in., 
is pumped to a 12-мау pulp distributor. The overflow from the 100 in. 
hydraulic cones is also sent to this distributor. 

Split pulp is sent to the secondary magnetic separation circuit consisting 
of 11 magnetic separators of the belt type (four-inch belt width), constructed 
to make three products. 

The concentrate produced at this point is the finished product of the 
plant, and is sent to five internal drum filters (Dorrco type) with an active 
lilter area of 270 sq. feet for each filter. The filter cake is conveyed either 
directly to the sintering plant or to an intermediate stockpile. The weight 
of the concentrate is determined by a weightometer. 

The middling from the secondary magnetic separation circuit is de-slimed 
in magnetic cones 63 inches in diameter. The cone overflow is sent to the 
tailing pond, and the sand is pumped back to the 100 in. hydraulic cones 
handling the overflow of the primary classifiers. 

The tailing from the secondary magnetic separation circuit combines 
with the total tailing of the plant and goes into the tailing pond. 

In the early part of 1958 the plant operated using the above described 
flow sheet. Ігоп recovery was 81 per cent of the total iron in the ore іп a 
concentrate which analyzed 59 per cent Fe and comprised 50 per cent of 
the crude weight. 

Mr. Karmazin said that the 59 per cent Fc concentrate was not considered 
entirely satisfactory and that their experimental work, done at first in a small 
continuous pilot plant and then in one section of the big plant, showed that 
improved results could be obtained by introducing de-sliming of the first 
and second stages of magnetic separation and passing the de-slimed product 
through additional magnetic separators. The concentrate from these is sent 
to the secondary grinding circuit and subsequent enrichment in the second- 
ary magnetic circuit. The other improvement consisted in introducing mul- 
tiple cleaning of concentrate in the secondary magnetic circuit. 
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SOUTHERN MINING AND BENEFICIATION COMBINE 
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SOUTHERN MINING AND BENEFICIATION COMBINE 


IMPROVED FLOWSHEET FOR THE TREATMENT OF 
MAGNETIC QUARTZITE ACCORDING ТО У.І. KARMAZIN 
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These improvements increased iron recovery to 85 to 86 per cent and 
the grade of concentrate from 59 to 63 to 65 per cent, with the weight 
recovery in concentrate remaining about constant at 50 per cent. The im- 
proved flow sheet will be introduced in new plants which are now under 
construction in the Krivoi Rog district for the concentration of quartzite. 

During this visit time was insufficient to see the operations properly, but 
a few observations may be of interest. 

An installation of cyclones was not operating and was said to be causing 
difficulties. These cyclones were not rubber-lined. 

The bowl and mantle of the primary crusher reportedly had to be changed 
after 600 to 700,000 metric tons of ore had been crushed. However, the 
change of the bowl and mantle is accomplished in the phenomenally fast 
time of 16 to 20 hours. 

At UGOK. again, they had only all-metal pumps. The rate of wear is 
such that the pumps have to be completely rebuilt after 170 to 200 hours. 

Questions as to why they were using internal drum filters for filtering 
such fine material, brought the reply that the Russians were planning to 
replace them in the future installations with disc or magnetic filters of the 
Swedish type. The present filters have a relatively low capacity (up to 0.85 
ton per square yard per hour). and the filter cloth has to be changed every 
three to four days. This change requires 40 man hours. 

As usual, the Russians asked for comments on what had been shown. 

The delegation pointed out that it appeared that three-stage crushing was 
not adequate to prepare the ore for grinding. The Russians agreed. Mr. 
Savitsky said that in the new plants they will use four stages of crushing and 
will locate secondary crushers under the primary in a manner similar to our 
taconite plants. The delegation also asked why they did not cob in the sec- 
ondary mill circuit and was told that this had been tried and not found to 
offer sufficient advantage to warrant it. 
: During the return visit of the Soviet delegation they said that the operat- 
ing time in the Soviet concentrators was 80 to 85 per cent of the total avail- 
able calendar time, which is very low considering that they are always push- 
ing for maximum production. The obvious explanation of this lies in the 
fact that Soviet equipment requires constant repairs. 


The Russians provided the following figures of the labor productivity at 
UGOK in metric tons per man per shift: 


Total mining 59.4 
Ore mining 33.7 
Crushing ; i 133.6 
Concentration Sd pes 30.0 
Sintering | Жый зе : d 21.0 
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The operating costs in rubles for UGOK are as follows: 


Stripping (си уф... ee ——— HIE i 
Mining of ore (metric ton) ; eos. 4,88 
Crushing (including the ore cost) (metric ton)... 876 
Concentrate cost (including above charges) (metric ton) 32.75 
Sinter cost (including above charges) (metric ton) . _. . 5533 


Plans have been made at UGOK to treat oxidized quartzite. Construc- 
tion was under way to install two Lurgi-type kilns 162 feet long and 142 
inches in diameter, with a projected capacity of 1,000 metric tons of crude 
per day per kiln. They were also planning to install a fluid bed reactor, but 
no construction had yct been started. 


СНАРТЕК 12 


Expansion Plans for Quartzite Exploitation 


The question of expansion was discussed during the visit to the 
USSR and also during the return visit of the Soviet delegation. An enor- 
mous program is already in bcing to build new plants in the Krivoi Rog area 
to beneficiate quartzite. These will be very similar to UGOK. with improve- 
ments which have already been discussed. The program is as follows: 

UGOK No. 2, already under construction during the visit, is located ad- 
jacent to UGOK No. 1. It will treat ore from the same pit, and will be an 
integral part of UGOK operations. The Soviet authoritics expect to com- 
plete it by 1960. The projected capacity is 5.000.000 metric tons of con- 
centrate per year. 

Novii Krivoi Rog Combine, to be completed by 1960. will later be 
doubled. Initial capacity will be 4.000.000 metric tons of concentrate yearly. 

Central Mining and Beneficiation Combine has an initial capacity of 
7.300.000 metric tons of concentrate per year and an eventual capacity of 
13.000.000 metric tons. The date of completion was not stated. 

Northern Mining and Beneficiation Combine is to be started in 1959. 
The projected capacity is 5.000.000 metric tons of concentrate per year. 

Annenovsky Northern Mining and Beneficiation Combine with a pro- 
jected capacity of 5.000.000 metric tons of concentrate per year will be com- 
pleted in 1965. 

Inguletz Mining and Beneficiation Combine will produce 5.000,000 met- 
гіс tons of concentrate per year; to be completed іп 1965. 

Pridneprovsky Mining and Beneficiation Combine (Near the town of 
Kremenchug). with a projected annual capacity of 4.500,000 metric tons 
will be completed in 1965. 

The question of agglomeration of concentrate from all these new projects 
has not been definitely settled. At UGOK they were installing an experi- 
mental pelletizing plant consisting of balling equipment, followed by a 540 
sq. foot sintering machine for pellet hardening. The balls are to be coal-coated 
and fired іл a manner similar to Reserve Mining Company's initial operation. 
Results from this plant will determine whether the Russians will sinter or 
pelletize the concentrates. They were very anxious to know whether the 
American industry has arrived at a definite conclusion as to which is the 
superior process. They were rather disappointed to find that this was stil] an 
open problem in this country and that various companies have arrived at 
different answers regarding the method of agglomerating concentrates. 
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СНАРТЕК 13 


Photomicrographs of Finely Disseminated Russian 


Iron Ores from the Krivoi Rog Region 


When the delegation was leaving Krivoi Rog, each member was 
presented with a collection of specimens of the different varieties of ores 
occurring in that region. The collection contained specimens of both direct 
shipping and finely disseminated ores; because of the economic importance 
of the finely disseminated ores of this region, polished sections of the speci- 
mens have been prepared. They also were analyzed for iron content. An 
additional polished surface was made of a specimen of magnetite-bearing 
quartzite picked up in the UGOK pit. 

To compare Russian ores with known ores from the North American 
continent, polished surfaces and photomicrographs of samples from the 
American iron ore deposits were also prepared. These have been studied 
from the standpoint of concentration. Some of these ores are being treated 
in existing commercial-size plants. 

The photographs are all at the same magnification, i.e., 100 diameters. 
А 200-mesh screen has an opening of 0.003 in. (0.074 mm). Therefore, 
on the photographs this opening is represented by 0.3 in. (7.4 mm). A 
black line at the bottom of each photograph shows the approximate size 
of the opening of a 200-mesh screen for comparison with the grain sizes 
shown. The opaque minerals, magnetite, hematite, and pyrite are light 
gray to white on the photograph and the gangue materials are dark gray. 
Pores, pits, etc., in the surface are black. 

The Krivoi Rog magnetite-bearing quartzites are shown on Plates 1 and 
4. It will be noted that the sample which was picked up in the field (Plate 
4) shows considerably more intimate intergrowth between iron minerals 
and silica than Plate 1, which represents the sample from the collection. 
The above photomicrographs should be compared with Plates 5 and 6. 

Plate 5 shows typical magnetic taconite from the west end of the Mesabi 
range. An extremely fine intergrowth between some of the iron minerals 
and the gangue will be noted, and the recovery of magnetic iron in the exist- 
ing plant treating this type of ore is under 90 per cent. 

Plate 6 represents finely disseminated magnetite ore from the Moose 
Mountain deposit near Sudbury, Ontario. The ore has been thoroughly 
tested and 97 per cent recovery of magnetic iron is expected in a concentrator 
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which has just been built on the property. A 67 per cent Fe concentrate 
should be produced with grinding to about 90 per cent 325 mesh. 

While it is risky to generalize on the basis of examination of a few speci- 
mens, it would appear that minerals in the Krivoi Rog magnetic quartzite are 
intergrown not quite as intimately as in the magnetic taconite. This seems 
to bear out the Russians’ contention that by grinding to 90 per cent minus 
200 mesh, they should be obtaining concentrates analyzing about 64 per 
cent Fe with a recovery of some 97 per cent of magnetic iron. 

Plates 2 and 3 represent Russian oxidized finely disseminated ores. They 
can be compared with other plates in this report showing typical jaspilites 
from Michigan and disseminated ore from the Lake Wabush, Labrador, 
area. The inference is that, from the standpoint of the liberation of minerals, 
the Russian ores are very similar to Michigan iron-bearing jasper formations 
in which good liberation of iron is obtained with grinding to minus 65 mesh. 
Since Michigan jasper ores can be successfully treated by flotation, the same 
process seems applicable to the Russian oxidized quartzites. 
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PLATE 1 


MAGNETIC QUARTZITE FROM KRIVOI ROG 
(Russian Collection) 


Fe 34.0 per cent 


This iron formation is visibly banded but the bands are a result of 
variation in the amount of disseminated magnetite in the gangue. Most of 
the magnetite is present as very irregular grains but a few have the shape of 
magnetite crystals. The grains range mainly from 0.001 to 0.006 inches 
(0.02 to 0.15 mm) in diameter. 

The photograph shows a typical area with varying density of magnetite 
in gangue. The large black areas are holes where magnetite grains were 
plucked out during polishing. 
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PLATE 2 


Martitic HEMATITIC OXIDIZED QUARTZITE FROM Krivol ROG 
(Russian Collection) 


Fe 34.9 per cent 


Banded iron formation, nearly pure bands of iron oxide range up to 0.078 
inches (2 mm) in width. Bands of mainly gangue range to 0.195 in. (5 mm). 

The bands of iron oxide have considerable intercrystallized gangue, where 
free to develop the crystals of iron oxide have the form of magnetite, but 
are now hematite (martite). The bands of gangue have only very sparse 
minute grains of hematite. They range from 0.001 to 0.01 + in. (0.02 to 
0.25 + mm). The grains of martite in the bands range considerably but 
0.008 in. (0.2 mm) is about average. 

The section is notably lacking in magnetic material. The photograph 
shows a typical mixture of hematite and gangue. A small crystal in the center 
shows a characteristic cross-section of magnetite but is hematite. 
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PLATE 3 
JASPILITE FROM KRIVOI ROG 
Fe 43.0 per cent 


This likewise is a banded iron formation. Bands range in width from less 
than 0.039 to 0.12 in. (1 to 3 mm). Under the microscope the polished 
surface proves to consist largely of porous hematite, and the bands result 
from a difference in texture rather than mineral composition. The bands of 
higher polish and reflectivity consist of larger grains of hematite—up to 0.012 
in. (0.3 mm). 

The photograph shows mainly hematite and pores (pits in the polished 
surface). Note the variation in texture from fine-grained on the left to 
coarse-grained on the right. Some of the large subhedral grains must be 
hematite pseudomorphous after magnetite. 
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PLATE 4 


MAGNETIC QuaRTZITE FROM UGOK PIT 
Taken by the Delegation 


Fe 45.9 per cent 


Microfaulted banded iron formation. The bands of iron oxide are a little 
over 0.039 inches (1 mm) in width and the gangue bands up to 0.195 in. 
(5 mm). The bands are offset slightly by a series of microfaults at right 
angles to the bands. 

The bands with the higher content of magnetite range from nearly pure 
magnetite to the more common mixture of gangue, coarse- and fine-grained 
magnetite. The coarse grains average around 0.004 inches (0.1 mm) in 
diameter but the small grains are on the order of 0.0004 in. (0.01 mm). A 
small amount of magnetite is disseminated in the gangue bands. These range 
from 0.0004 to 0.0008 inches (0.01 to 0.02 mm) in diameter. 


The photograph shows a nearly pure magnetite band on the right. The 
main part shows the very finely disseminated magnetite in gangue. 
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PLATE 5 
MAGNETIC TACONITE FROM WEST MESABI RANGE 
Fe 47.4 per cent 


Banded iron formation. Bands of magnetite are irregular but range up 
to 0.273 inches (7 mm) in width. The bands consisting mainly of gangue 
are 0.12 to 0.16 in. (3 to 4 mm) wide. 

The gangue contains numerous minute inclusions of magnetite ranging 
mainly from 0.0002 to 0.002 inches (0.005 to 0.05 mm) in diameter. 

The bands of high magnetite content contain gangue inclusions which 
range mainly between 0.0004 and 0.002 in. (0.01 and 0.05 mm). 

Some magnetite grains are enhedral but most are subhedral ore entirely 
without crystal outline. 

The photograph shows the very finely disseminated magnetite in gangue 
(gray). On the right is a band of nearly pure magnetite. 
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PLATE 6 
DISSEMINATED MAGNETITE ORE FROM ONTARIO, CANADA 
Fe 32.1 per cent 


Banded iron formation. Bands which consist mainly of gangue range up 
to 0.39 inches (1 cm) in width. Bands of disseminated magnetite in gangue 
also are up to 0.39 in. (1 cm) wide. 

Disseminated magnetite grains in bands of gangue mainly range from 
0.0004 to 0.002 inches (0.01 to 0.05 mm) in diameter. The bands of more 
concentrated magnetite contain grains which range from 0.0004 up to 0.006 
in. (0.01 mm up to 0.15 mm). The grains are irregular in shape, none ap- 
proaching crystal form. 

The photograph shows magnetite arranged somewhat in bands. Plucking 


of magnetite grains during polishing results in many black pits which repre- 
sent magnetite in the original sample. 
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PLATE 7 
MiCHIGAN JASPER FORMATION 
Fe 37.7 per cent 


This is a banded and somewhat lenticular jasper. The bands are a result 
of variation in the number of hematite grains which are elongate and oriented 
parallel to the bands. The grain size ranges from small, around 0.002 by 
0.0004 in. (0.05 by 0.01 mm), to large, maximum about 0.020 by 0.0004 
in. (0.5 by 0.01 mm). 

The photograph shows the banded nature and the relatively coarse grain 
of much of the hematite. 
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PLATE 8 
MICHIGAN JASPER FORMATION (NEAR RANDVILLE) 
Fe 33.7 per cent 


Iron formation with very irregularly distributed hematite in jasper. The 
hematite grains tend to an elongate shape and range greatly in size. Small 
isolated grains in quartz range down to needle- ог platy-shaped grains about 
0.0004 by 0.0002 in. (0.01 by 0.005 mm). The largest grains are probably 
clusters about 0.020 inches (0.5 mm) in diameter. Many of the coarse 
grains are on the order of 0.006 by 0.002 in. (0.15 by 0.05 mm). 

The photograph is from a typical area showing much coarse-grained hema- 


tite and a few of the minute grains of hematite which are distributed through- 
out the more jaspery bands. 
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PLATE 9 


DISSEMINATED IRON ORE FROM LABRADOR 
LAKE WABUSH AREA 


Fe 36.5 per cent 


Somewhat banded iron formation, bands are merely variations in amount 
of hematite. The rock has well developed foliation. The hematite grains are 
platy or elongated and are partly interstitial to quartz grains. The hematite 
grains range all the way from 0.0004 in. (0.01 mm) to elongate grains 
having a length of 0.020 in (0.5 mm) and a width roughly half as great. 
The photograph shows the typical oriented grains of hematite which range 
greatly in size, 
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PLATE 10 


SOUDAN IRON FORMATION 
VERMILION RANGE, MINNESOTA 


Fe 34.9 per cent 


Well banded iron formation. Quartz (jasper) bands 0.039 to 0.117 in. 
(1 to 3 mm) wide. Hematitic bands 0.039 to 0.156 іп. (1 to 4 mm). The 
jasper bands contain extremely finely disseminated hematite. Grains range 
mainly from 0.0002 to 0.002 in. (0.005 to 0.05 mm) but some are larger. In 
the hemalitic bands the hematite is coarser grained and much of it is martite, 
i.e., hematite pseudomorphs after magnetite. The grains range from 0.002 
to 0.010 in. (0.05 to 0.25 mm). There is considerable remnant magnetite 
in many of the martite grains. 

The photograph shows a typical area of porous hematite grains. The grain 


upper right of center is clearly a pseudomorph after magnetite. Upper patt 
shows very finely disseminated hematite in gangue. 


106 


SECTION С 


SINTERING OF IRON ORES 
IN THE USSR 


CHAPTER 14 


General Summary (Sintering ) 


The Russians believe that of all the factors contributing to high pro- 
ductivity of the blast furnace, the most important is the use of self-fluxing 
sinter possessing good mechanical properties. 

The development of sintering in the Soviet Union was described by Pro- 
fessor O. S. Bogdanov of the Leningrad Mechanobr Institute during the 
visit there. According to him, the development of sintering in the Soviet 
Union has been taking place at an accelerated rate. In 1917 the total sinter- 
ing area of all machines in the USSR was 322 square feet. In 1937 the total 
area was 7000 square feet, and in 1957, 48,400 square feet. 

The total amount of “prepared” iron ore (ready to go to the furnaces) 
produced in 1957 in the Soviet Union was 84.3 million metric tons, of which 
about eight million metric tons were exported. During the same year 45.3 
million metric tons of sinter were fed to the furnaces. Therefore, it would 
appear that sinter comprised about 60 per cent of the total furnace feed in 
the USSR. 

In 1928 the Russians built a Swedish type sintering plant equipped with 
movable pans (apparently what is known as the Holmberg system), and in 
1931 the first continuous, Dwight-Lloyd type plant was built in Kerch. 
Experiments showed that the continuous system had about 30 per cent 
advantage over the Swedish system. Since that time all the plants built in 
the Soviet Union were of the continuous, Dwight-Lloyd type. 

The early models had a very small grate area, only 200 square feet. The 
next size built was 322 square feet, and the following one 537 square feet. 

The 537-square-foot machine was superseded by one possessing a grate 
area of 805 square feet. It was said that they have designed but have not yet 
built a machine of 2150 square foot capacity. 
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During the visit the 537-square-foot machines in Magnitogorsk, and 805 = 
square-foot machines in Kuznetsk and UGOK were seen. The Russian == 
said that the 537-square-foot machines were not going to be used in any О 
the new projects because of their small size. They are contemplated оп У 
for expansions of old plants having similar machines. The 805-square-foot 
machine will remain standard pending the successful solution of the operat— 
ing problems of the 2150-square-foot machines. There are 15 new sintering 
plants projected for the near future, all to be equipped with 805-square— 
foot machines. 

The Russians said that the designs of their present day sintering plants 
were arrived at by a process of evolution, incorporating past experience into 
new design. The objective is to develop a standard design of a sintering 
plant which could be used with very few modifications on any new project. 
From talking to a number of Russians, it would appear that this plant would 
contain the following features: 


l. Materials going to the sintering plant first should be blended in the 
stockpiles. from which they are to be delivered to a number of bins. 


2. The sinter mix collected on a conveyor belt from these bins should go 
to a mixing drum, from which it is charged to the sinter feed bins. In 
the relatively old Magnitogorsk plant the sinter mix bins provided 
only 10 minutes' storage. but in the new plants the Russians аге соп- 
templating a four day storage in the sinter mix bins. 


3. Hot returns are produced in the conventional manner, and are water- 
cooled and charged into a bin. Apparently, however, hot returns are 


occasionally introduced directly into the mixing drum to decrease the 
moisture content of the mix. 


4. There should always be provision for screening out a hearth layer. 
In the old plants this is apparently done by using a stationary grizzly 
under the feeder of the sintering machine. In the newer plants the 
hearth layer is prepared by screening hot returns and feeding the 
oversize from a separate hopper onto the sintering machine. 


щл 


The sinter mix, before being charged into the machine, should always 
go through a pelletizing drum for partial agglomeration of the fines. 
Examination of the discharge from the balling drums in the plants 


showed no discrete pellets: only the extreme fines appear to have been 
pelletized. 
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6. None of the plants in which screening of the cold material was prac- 
ticed was seen, although опе plant was in need of cold screening and 
the Russians were planning to install screens before loading out the 
sinter. [t was said that cold screening will be incorporated, when nec- 
essary, in the new plants. 


7. Sintering machines at Magnitogorsk operate without a sinter crusher, 
but apparently sinter crushers are part of the standard equipment in 
the new plants. Actually, they are not needed in Magnitogorsk. 


The ultimate Soviet goal is to produce nothing but self-fluxing sinter. At 
the present time 90 per cent of sinter made in the USSR is fluxed. The ob- 
jective is to make completely self-fluxing sinter in plants located close to 
the furnaces. But, when sinter has to be shipped or handled a number of 
times, the basicity (which in Russia is defined as the ratio of CaO to 510.) 
is to be decreased to 0.4 to 0.5. 

In preparing self-fluxing sinter the stone has to be finely crushed; the 
present day standard is but a few per cent over 0.20 in. To make a stronger 
sinter the Russians propose to crush the stone still finer. This, they believe, 
will permit them to increase the basicity of sinter which requires shipping. 

Sinter fuel is also reduced in size to not over six per cent plus 0.12 in., but 
this is not considered to be optimum, and finer comminution of the fuel, to 
minus 0.08 in. and even minus 0.04 in. (1 mm), is planned for new plants 
handling fine material. 

The Russians believe that six strands comprise a maximum for a single 
plant. If more strands are required, a separate plant is to be built. 

No sinter coolers were noted in the plants visited, but they said that 
straight line coolers have been designed for the new plants. Most Soviet 
machines are operating under high vacuum. The standard for the fans is 
from 28 to 47 in. water gage. 

"They said that when a new 2150-square-foot machine is built, some addi- 
tional improvements will be introduced such as the use of milk of lime and 
the use of a layered charge with different amounts of fuel in the layers. 
Machines of this size will require two pelletizing drums for each strand, each 
being 136 x 295 in. However, only one drum 177 x 204 in. will be used per 
strand for primary mixing. 

From what was seen, the Soviet sintering machines are patterned after 
the German Lurgi prototype. This was confirmed by the Russians, who 
said that some time ago they purchased drawings from Lurgi for a 537- 
square-foot machine. Incidentally, later it was learned from Lurgi that the 
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805-square-foot machine apparently came to the USSR from Czechoslo- 
хакіа. where Lurgi had sold the drawings. 

During the visits to the plants no essential differences between the Soviet 
and the Lurgi sinter plants were observed. The general arrangement and the 
sequence of steps seemed to be about the same. The only notable difference 
is that the Russians have developed a special type seal based on the use of 
water-filled hoses. The Russians reported that they have found the original 
Lurgi seals to be unsatisfactory and have developed the new seal to maintain 
a higher vacuum without excessive air leakage. 

It appeared that the equipment in the Soviet sintering plants is good and 
very well maintained. The operating time in the Soviet plants is over 95 
per cent of the total calendar time. which speaks very well for their main- 
tenance. 

It was also observed that a great deal of attention is given to dust control 
and that most plants are very clean. 

There follows a detailed description of four Soviet sinter plants at Mag- 
nitogorsk, Stalinsk, Zaporozhye and Krivoi Rog. In addition to those de- 
scribed in this chapter members of the delegation visited four other Soviet 
sinter plants. The sinter plants at Krivoi Rog Iron and Steel Plant and at 
Cheliabinsk are described in the blast furnace section of this report; the 
sinter plant at Kerch is described in the section on iron mining. 


NOTE: 


Line 16 on page 109 contains the figure 
70.20 in." which was computed from 5 
mm. The size should have been 3 mm 


and the figure in line 16 should be 
70.12 in." 
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СНАРТЕК 15 


Magnitogorsk Sintering Plant 


The Magnitogorsk plant was visited on May 28. The visit was very 
short, but the management provided a booklet by A. P. Jacobson entitled 
"Operating Experience at the Magnitogorsk Agglomerating Plant.” In 
describing the Magnitogorsk operations here, delegation notes are supple- 
mented by data contained in this pamphlet. 

The Magnitogorsk sintering facilities consist of three separate plants. 
Sinter mix in plant No. | consists of oxidized and magnetite ores, mill scale, 
fluc dust, flux, fuel, and returns. 

Sinter mix in plants No. 2 and No. 3 consists of magnetite ore, flue dust, 
flux, fuel, and returns. The flux is a mixture of limestone and dolomite, and 
contains about 48.5 per cent CaO. In plants No. 2 and No. 3 the mixture of 
wet and dry concentrate is fed directly into the bins. An automatic tripper is 
used and ordinarily two bins are filled at the same time. 

While the bins are being filled the ore is sampled and analyzed for Fe, 
CaO, SiO., S, and H,O. SiO, and CaO are analyzed spectrographically. 
Results are obtained within an hour after the bins have been filled. Filling 
two bins with a tripper minimizes segregation of the ore. 

Cars bring sinter fuel and flue dust to the receiving bins which are in two 
lines of eight bins each. The capacity of each bin is 114 cubic yards. From 
these bins the fuel is discharged onto the belt using table feeders. Each plant 
has four bins allocated to sinter fuel, which provide four to six hours of 
storage. 

Sinter fuel is usually coke breeze, minus one inch in size, but grizzly 
undersize of the blast furnace, minus 1.6 іп., and slimes from the coke 
chemical plant, minus 0.12 in., arc also used. If there is a shortage of these 
fuels, the minus one in. plus 1.6 in. fraction of metallurgical coke is used. 
Coke breeze contains 18 to 25 per cent moisture, slimes up to 30 per cent, 
and grizzly undersize 12 to 17 per cent. Ash in sinter fuels varies from 11 
to 15 per cent. 

The coke is crushed in four-roll crushers. During crushing the opening 
between upper rolls is maintained at 0.39 in., and between lower rolls at 
about 0.04 to 0.08 in. There are two such machines in plant No. 3 and 
three in plant No. 2. The amount of plus 0.12 in. material does not exceed 
Six per cent. 
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Hot іше dust from current production and cold dust from stockpiles 
are delivered to the bins. Ordinarily four bins are filled with cold and four 
with hot dust. 


The distribution of materials in the bins is shown in the following table: 


Plant No. 2 Plant No. 3 


No. of Hrs. of No. af Hrs. of 

Bins Storage Bins Storage 
Flue dust 2 10 4 16 
Flux 4 6 4 6 
Iron ore 12 7 12 7 
Returns 2 1 4 2 
Fuel 4 7 4 8 


The materials are discharged from the bins by table feeders. The ore has 
a tendency to stick in the bins, which causes considerable difficulty. Special 
knockers. 43.5 Ibs. in weight. are suspended from the trusses to facilitate the 
discharge of the ore. The materials are discharged from the bins only when 
chemical analyses are available. The returns are fed proportionately to their 
production, which varies from 18 to 30 per cent. 

The amount of fuel is determined by the content of coarse fractions in the 
sinter mix, and the mineralogical composition of the ore. The carbon content 
in the sinter mix varies from 3.0 to 4.5 per cent. Coarser ore requires an 
increased amount of fuel. 

Materials from the bins collected on the conveyor are delivered to the 
sinter machine building. The distribution of the sinter mix to sinter mix 
bins of each strand is done by a pendulum-type distributor which distributes 
the sinter mix uniformly to each strand. The sinter mix is mixed in the drum 
before being split. 

The split mix is fed to 29 cubic yard capacity bins. This gives a 10-minute 
storage, which is necessary for small repairs of the conveyors. Ordinarily 
the plants operate with very little sinter mix in the bin, the principal function 
of which is to assure better mixing and to minimize segregation. 

From the bins the sinter mix is fed by table feeders into the pelletizing 
drum, one for each sinter strand. The drum is 97 inches in diameter, 16 
feet long, and is operated at seven Tpm by a 40 kw motor. Angles welded 
to the inside of the drum build up a layer of materials and minimize wear. 

From the drum the sinter mix is charged by a swinging spout into the bin 
of the drum feeder. The drum feeder has a diameter of 47 in., and revolves 


112 


at two rpm. In order to minimize air leakage at the sides of the pallets, the 
amount of ore fed against them is increased. 


The sinter mix falls from the drum feeder onto a rod deck vibrating 
screen, 0.47 to 0.55 in. opening, operated at 750 strokes per minute, and 
requiring 5 kw. 

The screen oversize makes a hearth layer onto which the fines are fed 
and are smoothed out by a leveling device. The use of the hearth layer in- 
creases the life of the grate bars, which last about 18 months. 

The depth of the sinter bed varies, depending upon its permeability, from 
6.3 to 7.1 inches. The speed of the machine is about 13 feet per second on 
the average. 


A mixture of 25 per cent coke oven and 75 per cent blast furnace gas is 
used for ignition. The heat value of this mixture is 203 Btu per cubic foot. 
About 700 cubic feet of gas are burned per minute, and on the average, 585 
cubic feet are used per metric ton of sinter. The ignition temperature is 1200 
to 1350 C. 

Vacuum in the boxes varies from 28 to 40 in. H.O. The exhausters are 
of 120,000-cubic-feet-per-minute capacity, operated at 1500 rpm by a 1300 
kw motor. Air from exhausters is at 150 C. 

Special attention has always been given to the proper maintenance of the 
seals, and with the new type seals shown in the accompanying sketch, the 
power consumption has been reduced so that in 1955 total power consump- 
tion of plant No. 3 was 11.4 kilowatt hours, and plant No. 2, 12.83 kilowatt 
hours per ton of sinter. 

The discharged sinter falls onto a breaker plate and passes over a grizzly, 
7 x 13 feet. The distance betwen trapezoidal grizzly bars is 0.86 to 0.9 in., 
and the amount of returns is about 25 per cent, which is considered to be 
optimum for the plant. The grizzly is set at 35 degrees. The bars have to be 
replaced every two months. The grizzly undersize falls into a bin of 775 cubic 
foot capacity, which gets filled in 30 to 60 minutes. Water sprays operate 
continuously over the bin. 

From the bin the material! is periodically fed by a table feeder into a 
revolving cooling drum 61% feet in diameter and 13 feet long, rotating at 
six rpm. Additional water is fed to this drum through the sprays, the amount 
of water varying according to the temperature and the amount of material. 
Normally, cooled material from the drum has a temperature of 40 to 70 C. 
and contains two to three per cent moisture. Wear-resisting steel is used in 
the drum liners, and lasts up to 24 months. 

At Magnitogorsk hot sinter is delivered directly to the blast furnaces; its 
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temperature was given at 520 C. at the time when it is fed into the furnace. 
It is delivered to the furnaces in special 25 metric ton cars. 

About 700,000 metric tons of sinter per year are produced per strand. In 
1957, production of all three plants was 8,960,000 metric tons and about 
the same tonnage was expected for 1958. 
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The following composition of the sinter mix in pounds per metric ton of 
sinter was given as typical: 


Concentrate 2. 2140 

Flue dust Iona 48.6 

Limestone and dolomite 377 

n ——M—— M rn 

Carbon content (including flue dust) 82 (3.5 to 4.0 per cent) 


Typical per cent analysis of sinter from plants No. 2 and No. 3 is given in 
the following table: 


Fe 544 
Fed 16.8 
А.0, 3.0 
510. 7.63 
Ca0 10.90 
MgO 2.05 
P 0.1 
0.061 


The average blast furnace feed in per cent for 1957 at Magnitogorsk was 
as follows: 


Fe 537 
510. 8.48 
Сао 10.6 
Basicity (ratio) 125 


The operating crew оп the sintering section of each sintering plant із 22 
per shift; there are an additional 10 men in the sinter mix section. The Main- 
tenance Department has 96 men and the Electrical Department six men. 

The total number of men working in three plants is about 1,000. This 
does not include the office and machine shop labor where another 1,000 
men are employed. These shops, however, service not only the sinter plant, 
but mine and transportation facilities as well. 

А scheduled preventive maintenance is in effect. А 16 to 24 hour 
planned shut-down is made every two months involving two strands at a 
time. Repairs are made by the maintenance crew and the operators of the 
plant. In addition to these, capital repairs are made every three to four 
years. 

Machines of plant No. 3 operated 97.6 per cent of the total calendar time 
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in 1955, and plant No. 2 about 97.0 per cent. For the latter the per cent 
distribution of non-operating time was as follows: 


Planned shut-downs 12 
Capital repairs 0.6 
Unplanned shut-downs due to mechanical difficulties 0.57 
Unplanned shut-downs due to shortage of fue! and gas 0.41 
Total 2.78 


The cost of sintering for 1955 was 12 rubles per metric ton of sinter. 


Prepcration of the Flux 


The Russians pay considerable attention to the preparation of stone in 
making self-fluxing sinter. They believe that fine crushing of the stone im- 
proves its distribution in the sinter mix and assures more complete utiliza- 
tion during burning. If the limestone is too coarse, thc amount of fuel is 
increased, and even then some unreacted limestone remains in the sinter. 
weakening it. 

In 1949 limestone was crushed at Magnitogorsk to minus 0.24 in., and 
the maximum basicity which could be obtained with a satisfactory mechani- 
cal strength of the sinter was only 0.8. In 1953 finer crushing of limestone 
to about four per cent plus 0.12 in. was introduced. This resulted in reduc- 
ing coke consumption from slightly over 154 to 139 lbs per ton, with an 
improvement in the reducibility of the sinter and a reduction in the FeO 
content. 

The basicity was gradually raised to about 1.4, which increased coke con- 
sumption to 152 Ibs per metric ton, decreased further the amount of FeO. 
increased the reducibility, and slightly decreased the mechanical strength as 
shown by the drum test (from 27.3 to 30.0). 

Both dolomite and limestone are used at Magnitogorsk. They are stored 
in separate bins located under the railroad track. Limestone and dolomite 
are crushed together in two hammer mills operating in a closed circuit with 
five vibrating screens. Each hammer mill is 126 in. long, 119 in. wide, and 
84 in. high. The rotor is 48.5 in. long and has 270 hammers, each weighing 
15.2 Ibs. The hammer mill operates at 735 rpm and is driven by a 440 kw 
motor. The reversible hammers are 15.4 x 4 x 1.1 in. and are made of 
hardened steel. 

The crushed material passes between bars set 0.39 to 0.47 in. apart. This 
distance can easily be varied by a specially-designed mechanism. 

The hammer mills are protected by a magnetic pulley but the mill also 
contains a spring-loaded release door for the removal of hard tramp oversize- 
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When sinter up to the basicity of 1.25 is made and when the ore has a 
natural basicity higher than 0.6, one hammer mill handles the entire produc- 
tion. However, with the increase of basicity of the sinter and decrease in 
the natural basicity of the ore, it is necessary to use two mills. On the average, 
two mills are worked simultaneously about 25 per cent of the total time. 

Material from the hammer mills is conveyed into the bins, from which it 
is discharged by belt conveyors to five vibrating screens, each 50 x 95 in. 
screen surface. The screens are double deck, the upper having 0.3 x 0.3 in. 
and the lower 0.16 x 0.16 in. screens. The screens are driven by seven kw 
motors at 700 rpm. The angle of inclination is 12 degrees. The upper screens 
last 15 days, the lower up to seven days. Productivity of the screens in terms 
of screened product is 50 metric tons per hour when one mill is operating, 
and goes up to 75 metric tons per hour with both mills in operation. 

Screen undersize, minus 0.12 in., is conveyed to the sinter plant bins, and 
the oversize is returned to the mills for additional crushing. The screen per 
cent analysis of the finished product is as follows: 


0.20 to 0.12 in. | insite 24 
0.12 to 0.04 in. ass a а 418 
0.04 toQ in. ..... шнын aari, DAI 
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СНАРТЕК 1© 


Kusnetsk Sintering Plant 


The Kuznetsk sintering plant in Stalinsk was visited on June 2, when 
it had been in operation a year and a half. The first sinter was turned out om 
December 28, 1956. 

The sintering plant has three strands, 8 x 100 feet (800 square feet) - 
Materials sintered are magnetite concentrate minus 0.032 in. in size, oxidized 
ore crushed to 0.47 to 0.59 in., and pyrite cinder. The per cent analyses of 
these products are as follows: 


Magnetite 
Concentrate Oxidized Ore Pyrite Cinder 

Fe we 880 50.0 50.0 
50. 110 12.0-13.0 9.0 
Ca0 1.0-1.5 1.0-2.0 
MgO 0.0-0.03 low 
5 0.8-1.0 Less than 0.3 5.0-10.0 
In 0.6 
A10; Very low 


The per cent composition of the sinter mix is as follows: 


Magnetite concentrate 70 
Oxidized ore 10 
Pyrite cinder 10 
Coke 4.5-5.0 
Limestone 5.0-5.5 
Fixed carbon 3.7-4.0 
но Up to 6.5 
Basicity (ratio) 5 1.4 


The sinter mix is collected оп the belt and is mixed in а single drum, 109 
inches in diameter and 19.5 feet long. Hot returns, averaging about 35 per 
cent, are fed directly into the mixing drum to control the moisture. The mix 
is then delivered to the sinter feed bins high up in the plant, 120 feet above 
ground level. 

Mixed materials from these bins is discharged by two double feeders and 
goes to two vibrating screens with a 0.47 in. opening. The plus 0.47 in. 
fraction comprises the hearth layer. It is split and fed to each machine. The 
minus 0.47 in. fraction is split and each split goes to a 109 x 234 in. balling 
drum to which water is added in the form of sprays. From the mixing drum 
the mix is fed into the hopper of the drum feeder of the sintering machine. A 
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deviation from Magnitogorsk practice is that here, instead of using a swing- 
ing spout for feeding the sinter mix into the hopper of the drum feeder, a 
reciprocating conveyor is used, which also feeds directly from the pelletizing 
drum into the hopper. They said that the conveyor was found to be superior 
in performance to the swinging spout. 

The plus 0.47 in. hearth layer is put onto the sintering machine by a 
separate drum feeder. The depth of the bed is maintained at about eight 
inches and the speed of the machine at 6.5 to 9.75 feet per minute. 

Heavy oil is used for ignition, the average consumption being 8.8 Ibs per 
metric ton of sinter. The temperature of the ignition box is 1200 C and 
2120 to 2480 cubic feet of air is used for ignition. 

A suction fan for each machine delivers 230,000 cubic feet per minute. 
The 2000 kw motor driving the fan operates at 6000 volts. The operating 
suction averages 39 in. НО but occasionally goes up to 51 in. The tempera- 
ture of the air in the windboxes average 360 to 380 C and the exhaust tem- 
perature is 120 С. Sinter fuel is usually coke breeze, but ocasionally metal- 
lurgical coke is used. The sinter fuel is first screened through a 0.8 in. 
screen, the over-size going to the crusher and the undersize to the usual 
Soviet four-roll crushers, which give a discharge containing 90 per cent 
minus 0.12 in. Coke at the plant costs 66 rubles per metric ton. 

Only limestone is used for flux but provisions are being made to start 
utilizing dolomite. Half of the limestone comes originally prepared, crushed 
to minus 0.12 in. Another half is 1.6 to 0 inches in size and it is ground іп 
dry rod mills to 96 to 97 per cent minus 0.12 in. The plant uses about 1300 
metric tons of limestone per day. 

The dry rod mills are being replaced by hammer mills similar to those 
described in the Magnitogorsk plant. The per cent analysis of the limestone 
is as follows: 


Ca0 ... Я Қалық адын 51.0 
Al Os oo. 2.5 to 3.0 
Insoluble — sess 301040 
MgO ss. йй на Nit 


Sinter from the pallets falls onto a breaker plate and passes over a grizzly 
with a six inch opening. The oversize passes through a single-roll sinter 
breaker, 43 x 100 inches. 

There is no sinter cooler and the sinter is dropped into an open enclosure 
in the yard. At intervals hot sinter is picked up by an overhead clam and 
distributed in the yard for better cooling. Cooled sinter is then charged by 
the same clam into railroad cars, which deliver it to the Kuznetsk metal- 
lurgical plant. 
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The bulk density of the sinter is 1.55 and one metric ton of sinter is made 


from 1.22 metric tons of mix. The average per cent analysis of the sinter is 
as follows: 


Fe j 47.6 
510: h 11.3 
S : 0.08 
Zn — ce ОЙ 
Мп Тгасе 
Сай 15.8 
Basicity (Са0/510: ratio) 1.38 


Half of the zinc in the ore was eliminated in magnetic separation, but there 
was very little elimination of zinc during sintering. 

The cooling system used is considered to be entirely unsatisfactory, espe- 
cially since sinter produced possesses poor mechanical strength. The man- 
agement is quite concerned about increasing the mechanical strength of 
the sinter, but so far has been unable to do so because, while additional fuel 
makes a stronger sinter. it results in a higher sulfur content. 

The Russians said that the sinter is re-handled about six times between 
the time when it is discharged from the machine and charged into the fur- 
naces. The delegation's observations at the metallurgical plant were that 
the sinter contains excessive fines. In order to improve the quality of the 
product, the management is planning to install cold screens at the winter 
plant and screen out the minus 0.47 in. fraction, which is estimated to com- 
prise 20 to 25 per cent of the sinter weight. This material would then be 
re-sintered. 

The sintering machine and its accessories, with the exceptions noted 
above, were similar to the Magnitogorsk machines. The Kuznetsk machine 
had a similar seal, but instead of using one water-filled hose, as at Magnito- 
gorsk, two hoses 0.8 inches in diameter were used. Water pressure in the 
hoses varied between 0.5 and 1.5 atmosphere. 


The pallets were made of ordinary steel and the bars of cast iron. It was 
said that the life of the grate bars was 18 months. 


The plant was very clean and appeared to be well maintained. It was said 
that loss of iron in the plant was less than one per cent. 

Total personnel of the sintering plant, including the maintenance force. 
аз 300. The cost of sintering was 12 rubles per metric ton of sinter, of 
which two rubles comprised capital charges. The total cost of the concen- 
trator and the sintering plant was reported as 100 million rubles. Assuming 
that the concentrator and the sintering plant were amortized at the same rate, 


it would follow that the cost of the concentrating plant was about 55 million 
rubles, and of the sintering plant 45 million rubles. 


120 


СНАРТЕК 17 


Zaporozhstal Sintering Plant 


The Zaporozhstal sintering plant at Zaporozhye was visited on June 
7. The plant has a reported annual capacity of 4,200,000 metric tons, or 
13,000 metric tons per day. The delegate who visited the plant was met by 
the superintendent. Mr. B. E. Eoffe. 

The plant, which consisted of six strands of 540 square feet each, was 
equipped with pig iron grates. Pallets were 80 inches wide. 

The sinter combustion chambers were heated by a mixture of 10 per 
cent coke oven and 90 per cent blast furnace gas with a combustion tem- 
perature ranging from 1230 to 1250 С. There were 13 vacuum boxes under 
each strand with the vacuum maintained at 27% to 31% inches of water. 
Box temperatures were observed to be 100 C. 

Oscillating feeders fed the strands from two belts carrying materials to 
the sintering plant. The first feed belt contained ore and burned lime, with 
flue dust and then coke on top. The second belt carried hot returns amount- 
ing to 25 to 30 per cent, plus limestone. 

Coke was reduced in stages from about one inch to minus 0.1 inch in 
four roll crushers. Limestone containing about 53 per cent CaO and two 
to three per cent SiO, was crushed and ground in three rod mills to a maxi- 
mum size of 0.1 inch. Manganese ore was supplied in two grades, both from 
Nikopol. One grade contained 27 to 28 per cent Mn, and the other 34 to 
36 per cent Mn. 

Before the raw materials were mixed, they were screened to 1% inch, with 
the plus V2 inch being placed оп the grates as a hearth layer. 

Total feed to each strand was about 180 metric tons per hour to obtain 
an output of 90 to 93 metric tons per hour. On the raw materials side, there 
were four bins for limestone, 16 bins for iron ore (including four bins for 
manganese), 12 bins for flue dust and six bins for coke. 

Pounds of materials exclusive of hot returns in the sinter mix per metric 
ton of sinter were: 


Iron Ore 222... кеа 1750 
Limestone данасы ын 520 
Manganese ......... dna. 2100 
Flue Dust .... Жүн ИКРА. 220 
Coke .. — ЖОЛУ 155 
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Each strand was hooded from the end to a point 80 inches from the 
fire box. Depth of layer was about nine inches. The range of speed of 
the machines, according to the superintendent, was 10 to 11% fect per 
minute. No water quenching sprays were used at the ends of the strands. 

Per cent analysis of the sinter output was: 


Fe 46.7 
Fed 10.0 
510. 14.5 
Cad 14.5 
Мп 13 
Basicily (ratio) 1.0 


The sinter output was crushed in a rotary crusher and charged hot to the 
blast furnaces at 1100 F. 

The practice of mixing burned lime with the ore before it was sent to the 
sintering plant was observed here for the first time. Of the CaO in the 
sinter, 22 per cent was obtained by this procedure, and 12 to 13 per cent 
by limestone entering the sinter. They claimed that this was a very useful 
procedure for producing a harder grade of sinter. 
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СНАРТЕК 18 


UGOK Sintering Plant in Krivoi Rog 


The UGOK sintering plant was visited on June 11. It consists of 
two separate plants, each containing five strands of 805-square-foot ma- 
chines. In 1957 the sinter plant produced 5,500,000 metric tons of sinter 
containing 54.5 per cent Fe, with a basicity of 0.4, which is being raised to 
1.5 by installing crushing facilities for limestone. 

Materials sintered at this plant are fine concentrate from the UGOK con- 
centrator, minus 0.47 in. fines from the Krivoi Rog ores, and pyrite cinder. 

Limestone containing 54 per cent CaO, one per cent SiO,, and one per 
cent MgO is used. Most of the stone comes from Kerch, where it is crushed 
to 3.4 per cent plus 0.12 in. Additional uncrushed limestone is shipped from 
Balaklava and is crushed in a conventional Soviet crushing plant (similar 
to Magnitogorsk) at the sinter plant. Additional crushing facilities are being 
installed at UGOK, with the hope of eventually crushing the stone finer. It 
was also reported that burnt lime is used with the limestone. The per cent 
analysis of iron-bearing materials is as follows: 


Concentrate Ore Fines Pyrite Cinder 
Fe 7 59.0-59.5 52.0-54.0 48.5 
510. А 14.0 20.0 
н-0 9.0-10.0 8.0 
8. — 5.0 


The composition of the sinter mix in pounds per metric ton of sinter is 
as follows: 


Concentrate... 1870 to 2000 
Ore fines .... 5 220 to 240 
Pyrite cinder Gitte 240 to 254 
Limestone . ............... .. 220 te 330 
Соке «асаа ed eds 143 


The preparation of the sinter mix and balling аге almost identical to that 
at Kuznetsk. The machines also have two hoses in the seals. 

Suction fans delivering 230,000 cubic feet per minute are operated at 
1,500 rpm by 2,000 kw motors. A remote control panel is used for five 
fans in each sintering plant. 
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One innovation seen in this plant was the use of vertical screens on each 
side of the ignition box. Water was fed to the top of these screens to improve 
working conditions. 

While both the Magnitogorsk and Kuznetsk machines were open, ma- 
chines at UGOK were hooded from the end to approximately ten feet from 
the end of the ignition box. This space was left open for observation. The 
machines are operated with a depth of bed of eight inches and with a range 
of speed up to 13 feet per minute. Average operating specd is 10 feet per 
minute. 

The amount of hot returns varies from 30 to 35 per cent and the quality 
of sinter is quite good. Part of the production goes into sinter stockpiles and 
part is charged directly into specially-designed cars in which it is shipped to 
the various plants. some being 125 to 185 miles away from the sintering 
plant. Sinter delivered to the most remote plant still had a temperature of 
200 to 300C on arrival; the combine had 600 special, double-walled cars 
built for shipping the sinter. 

The cost of sinter, including all the raw materials, was said to be 55.33 


tubles per metric ton. It should be noted that the cost of concentrate at the 
sinter plant is 32.75 rubles per metric ton. 
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BLAST FURNACE FACILITIES 
AND PRACTICES 
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CHAPTER 1 


General Summary 


The study of blast furnaces in Russia covered the following works: 
Cheliabinsk, Magnitogorsk, Kuznetsk, Zaporozhstal, Krivoi Rog, and Novo 
Tula. All works include coke plants, sintering and blast furnace operations 
with the exception of Zaporozhstal which obtains coke from an adjoining 
coke plant, and Novo Tula which receives coke from the Donbas and sinter 
from Kursk. A report on Uralmash, builder of steel mill machinery, is in- 
cluded in this chapter. With reference to the important factors in the Russian 
blast furnace and coke oven practices the following are of note: 


Coke Plants 


Soviet coke plants are all about the same size, with ovens about 14 feet 
in total height (or about a foot higher than normal American practice), 42 
feet long, and 16 inches wide with a two-inch taper. The coking time ranges 
from 13/5 to 15 hours, showing a good productivity of coke. 

The coke in all plants appears to be dense, hard and quite similar to that 
at Fairless Works of the U. S. Steel Corporation. It has a high stability based 
on the Russian method of testing, and is made from a coal mix which is 
ground by hammer mills to 90 to 94 per cent minus % inch. In general, 
the coals in the Cheliabinsk, Magnitogorsk, and Kuznetsk areas are rela- 
tively low in sulfur, ranging from 0.5 per cent to 0.75 per cent with the 
ash ranging from 10 to 12 per cent. At Zaporozhstal the coke also contains 
about 11 to 12 per cent ash, but is very high in sulfur, ranging from 1.6 
to 1.8 per cent. The Cheliabinsk and Magnitogorsk plants use coal from 
the Kuznetsk Basin mixed with Karaganda coals, whereas the Kuznetsk 
plant utilizes coal from its own district. 

Soviet coke plants stress uniformity of product based on mixing of coals, 
pulverization, maintenance of good flue temperatures and good oven prac- 
tice. The high standards of maintenance were evidenced by the good condi- 
tion of the self-sealing doors. Blast furnace gas enriched with coke oven gas 
for underfiring the ovens typifies Soviet practice. 


Sintering 
Throughout the trip the use of strong, self-fluxing sinter was stressed as 
the most important factor in improving Soviet blast furnace operation. Mag- 
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nitogorsk, Kuznetsk. Zaporozhstal and Krivoi Rog have a high basicity 
(CaO/SiO.) ratio. The only plant with relatively low basicity is Cheliabinsk 
with 0.5. The practice at Krivoi Rog and Zaporozhstal is to add about 20 
per cent of the total CaO to the self-fluxing sinter in the form of burnt lime 
with the balance made up of limestone fines. 

The largest sintering plant in operation is at Magnitogorsk, where thirteen 
540 square foot machines are installed with four 810 square foot machines 
under construction. Cheliabinsk has one 540 square foot strand and two 
under construction. Kuznetsk receives its sinter from two plants, one seven 
miles distant. Zaporozhstal also has a large sintering plant. Magnitogorsk, 
Zaporozhstal, and Krivoi Rog are charging hot sinter, which they claim im- 
proves blast furnace productivity and coke rate. Cheliabinsk and Kuznetsk 
are charging cold sinter. The Kuznetsk sinter was badly broken by six hand- 
lings and contained unburnt fines which cause poor blast furnace practice as 
compared to the other plants. At Cheliabinsk and Magnitogorsk and par- 
ticularly at the latter plant, the strength of the sinter rather than reducibility 
is stressed. 

For details on sintering plants and operations the reader should turn to 
Part ІІ, Section C of this report. Sintering will be covered in the present 
chapter only as it pertains to blast furnace operation. 


Blast Furnaces 

Furnaces of about 48.000 to 49,000 cubic feet of working volume and 
a hearth diameter of about 261% feet are producing between 2050 and 2300 
net tons daily with a maximum of 2580 tons. Working volume is measured 
in Russia from centerline of the iron notch to the bottom of the large bell in 
the open position. These figures indicate the high productivity of the Soviet 
blast furnaces. 

The blast furnace tabulation, Table No. 1, gives the pertinent data on 
blast furnace practice. Factors contributing to the high productivity and 
low coke rates (with Magnitogorsk showing the best practice) are as follows: 

1. Use of 60 to 100 рег cent self-fluxing sinter. 

2. Use of high top pressure ranging from 10 to 22 psig. 

3. Constant high blast temperatures to 1650 F. 

4. The use of controlled moisture in the blast ranging from 9 to 13 grains 

per cubic foot. 

5. Continuous full wind blowing with no checking of the furnace even 

during cast periods. 

6. Charging hot sinter. 
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7. Average operating lost time for all causes on all furnaces at Magnito- 
gorsk is 0.4 per cent. 


At Magnitogorsk a top pressure of 11 to 13 psig is used. This is also 
about the average practice at Kuznetsk, Zaporozhstal, and Krivoi Rog. 
However, Cheliabinsk uses 11⁄2 atmospheres or about 22 psig top pressure. 
The use of very high top pressure is stressed as an important factor in low 
coke rate, low flue dust and higher iron production, and has resulted in a 
lower gas cleaning cost. Consequently, Soviet plans call for the use of 22 
psig top pressure on all furnaces in the future. 

Stcam or inert gas may be used between the bells to prevent explosions. 

The use of very high top pressures makes good top construction impor- 
tant. At Cheliabinsk, where 22 psig top pressure is used, the bell and hopper 
life is 2/2 years. At other plants with a more moderate top pressure the 
bell and hopper last for 3 to 3/5 years. The important features in Soviet 
bell and hopper construction are a hopper with sufficient elasticity to main- 
tain a good seat with the bell, and a rigid bell coated either with a welded 
material or with a molten chrome iron over the wearing surface. Further- 
more, the lip of the bell is undercut so that, as the material discharges from 
the bell surface, the wear is minimized on the lip, thereby preventing erosion 
of the bell surface at the point of contact. 

The maintenance of full wind volume at all times is stressed as an impor- 
tant factor in good furnace operation. Soviet operators explained that by 
constant wind blowing the fluidized state of the burden with good gas-solid 
contact is maintained. When a furnace is checked, or the wind volume is 
reduced, the burden settles down so that in going back to full wind there 
is always the possibility of upsetting the furnace operation. The general 
practice was to plug the iron notch under full wind pressure, even when 
operating at 22 psig top pressure. Despite the use of high top pressure dur- 
ing the casting of the blast furnaces, it was noted that the casts appear to 
be moderate in the amount of iron flow as compared with American prac- 
tice, indicating that the iron notch is being maintained in good condition. 
This is probably due to their use of a special clay mix in both the iron notch 
and in the trough. The mixture contains fire clay, coke breeze, and pitch. 

Magnitogorsk has a coke rate of 1300 pounds per net ton with a slag 
volume of 1100 pounds. The next best practice is at Cheliabinsk with a 
1520 pound coke rate and an 1800 to 1900 pound slag volume. The third 
best practice is at Zaporozhstal with a 1580 pound coke rate and a 1740 
pound slag volume. Kuznetsk operates with a 1500 pound coke rate and 
a 1200 pound slag volume. It should be pointed out that none of these 
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plants has a lower slag volume than 1100 pounds per net ton, indicating the 
relatively low grade burden which is being used as compared to some Ameri- 
can furnaces, The ability to obtain coke rates in the range of 1300 to 1600 
pounds is outstanding, considering this high slag volume. 

Automation of blast furnace operation is being stressed in the USSR. 
Top pressure and blast temperature are both under automatic control, 
stove changing is automatic as is skip charging at all plants; at Kuznetsk an 
automatic scale car runs without an operator. Application of automation 
to blast furnace operation itself is being studied with the idea of controlling 
blast pressures, blast volumes, blast temperatures and moisture by the 
pressure differential at three different elevations in the furnace stack. 

The complete lack of safety equipment such as hard hats, safety shoes, 
goggles, masks and protective clothing was noted at all plants. 


FUTURE DEVELOPMENTS 
Coke Ovens 


The use of coke ovens of about 50 per cent larger volumetric capacity with 
higher, longer and wider construction is being planned, with several batteries 
under construction at the present time. These larger ovens will make possible 
a higher coal charge per oven, resulting in more productivity in coke oven 
operation. 

Experimental research work is underway for the development of a con- 
tinuous coking process. Cleaning of the coals by flotation and gravity pro- 
cesses is also being studied, in order to lower the ash, reduce sulfur, improve 
the efficiency of blast furnace operations and permit the use of marginal 


quality coals. They are also experimenting with pelletizing cleaned coking 
coals. 


Sinter 


The sinter feed being charged into the sintering plants at the present time 
averages well under 50 per cent iron content, but all future plans call for 
beneficiation plants at the ore mines to raise the iron content to 60 to 62 
per cent and to lower the silica content which ranges up to 16 per cent at the 
present time, down to six to eight per cent. The installation of additional 
sintering facilities is also planned so that more plants can be placed on high 
basicity, self-fluxing sinter. The use of dolomite and dolomitic limestone 
fines in the sinter is being studied in order to obtain better strength and 
reducibility in the sinter for improved blast furnace practice. 

At the Mechanobr Institute in Sverdlovsk plans were shown for a very 
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large beneficiation plant under construction at Kachkanar north of Nizhni 
Tagil in the Urals. It will handle daily 100,000 tons of crude ore averaging 
16 to 18 per cent iron. This feed is to produce a concentrate containing over 
60 per cent iron. Final daily production will be about 19,000 tons of sinter. 


Blast Furnaces 
To improve blast furnace production in the Soviet Union the following 
changes are projected: 
1. Installation of sintering facilities to place all furnaces on an 80 to 
100 per cent self-fluxing sinter charge as soon as possible. 


Use of 22 psig top pressure on all furnaces. 


"oi 


Installation of completely automatic stove changing, which is claimed 
to give about 90 F increase in blast temperature, together with facili- 
ties for obtaining blast temperatures in the range of 1800 to 2000 F. 


Use of additional moisture in the blast. 
Oxygenation of the blast. 
Injection of natural gas, fuel oil or powdered coal through the tuyeres. 


мои р 


Construction of larger furnaces with working volumes of about 79,000 
cubic feet and about a 34% foot hearth diameter for the production 
of 4500 net tons of iron daily. There are a number of 29.8 foot hearth 
diameter, 61,000 cubic foot blast furnaces under construction. These 
are rated to produce 1,100,000 net tons of iron yearly or about 3100 
net tons a day. 


8. Further use of automation in all blast furnace operations including 
operation of the furnace proper. 


9. Further improvement of raw materials, including better quality coke 
and improved iron-bearing burden materials, with higher iron and 
lower silica contents. 


In addition to these planned improvements, research organizations in the 
central staffs of the integrated plants, in the blast furnace departments, and 
in the Mechanobr Institutes at Sverdlovsk, Leningrad and Krivoi Rog, all 
are working on further ways and means of improving burdens, blast fur- 
nace practice, sintering and agglomerating methods. 

This general summary of impressions received on visits to Soviet blast 
furnace plants is followed in the subsequent section by detailed descriptions 
of the individual plants in the order visited. 
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СНАРТЕК 2 


The Iron and Steel Plant 
at Cheliabinsk 


The Cheliabinsk Iron and Steel Plant is located in the southeastern 
Urals, six miles north of the city of Cheliabinsk on the right bank of the 
Miass River. The delegation was met at the plant by Konstantin Burtsev, 
Director of Metallurgy of the Cheliabinsk Region Economic Council, by 
Valerian Kolobov, Director of the plant, and by other officials. 

The original plant was built during World War II, utilizing equipment 
moved from the Ukraine. Construction started in 1941. The first two blast 
furnaces, together with labor, were relocated from Lipetsk. The first elec- 
tric furnace began operation April 19, 1943. 

Raw materials for the plant consist chiefly of red limonite ore and low 
grade siderite from Bakal in the Ural district. Coking coal is obtained from 
the Kuznetsk Basin (Kuzbass) and Karaganda. The main production of 
the plant consists of coke and chemicals, blast furnace pig iron, open hearth 
and electric steel, and rolling mill products. A small sintering plant agglom- 
erates some ore fines and flue dust, but the bulk of the sinter for the blast 
furnace burden comes from the mining area. In addition to production 


facilities, there are repair shops and a power plant. A plant layout is shown 
in Part V. 


Coke Ovens 


There are six batteries of coke ovens, each consisting of 61 ovens. Each 
battery produces 55 tons of coke per hour. The individual ovens are 16 
inches wide and 14 feet high (total height). The existing ovens have a 
capacity of 550 cubic feet each, and are equipped with self-sealing doors, 
which at the time of the visit were very tight. The new coke ovens planned 
will be 1,050 cubic feet in volume and 17%% inches in width. The length of 
the ovens wil] be 49 feet with a total height of 16 feet 5 inches. The coke 
wharf was equipped with mechanically operated gates for loading the coke 
belt without an operator. 

The main concern of coke plant management is to maintain even or con- 
sistent quality of coke. This is obtained by careful blending, good heating 
practices, and by thorough research of coal preparation. 

The coal mix contains 65 per cent Kuzbass and 35 per cent Karaganda 
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coals. Six grades of coal аге used in the coal mix. Thirty рег cent is high- 
volatile coal, containing 35 per cent volatile matter, while 70 per cent is 
low-volatile containing 18 to 19 per cent volatile matter. The average 
content of volatile matter in the mix is 24% per cent. Ninety-one to 92 
per cent of the coal mix is ground to minus V6 inch in size. Any additional 
pulverization would require new equipment because the pulverizers now 
in use would create too much dust. 

Coking time is 15 hours. Total coke yield is 77 per cent of the weight 
of the coal charged. The furnace coke yield is 87 per cent of the coke on 
the wharf. 

On inspection the coke on the wharf appeared large, although it was of 
normal size when scen in the bins. It is a rather fingery-type of coke. The 
screen sizes of the coke are 0 to % inch, four per cent; 38 to % inch, five 
per cent, % to 12 inch, four per cent; and plus 17% inch, 87 per cent. Coke 
analysis is ash 11 per cent, sulfur 0.5 per cent, and moisture 2.5 per cent. 


Blast Furnace Department 

There are five blast furnaces. Two are relocated furnaces, having a 
working volume of about 33,000 cubic feet and a hearth diameter of 23 feet. 
The third and fourth furnaces have volumes of 49,000 cubic feet and hearth 
diameters of 26 feet, 10 inches. These larger furnaces have a reported pro- 
duction of 77 tons per hour of iron, equivalent to 1,850 net tons per day. 

Number 5 furnace, which was under construction, has a volume of about 
61,000 cubic feet with a hearth diameter of 29 feet, 10 inches. It is equipped 
with four stoves having a capacity for 1470 to 1650 F blast heat. It is one 
of a new group of seven blast furnaces projected for 1958. 

It was reported that special attention is being paid to the preparation of 
raw materials, particularly agglomerates, from the ore mine area. There 
is one 540 square foot sintering machine in operation at the iron and steel 
plant, and two new ones are reported to be under construction to supply 
the new blast furnaces. 

The blast furnace burden consists of sized ore and sinter. Sixty per cent 
of the burden consists of sinter containing 45 per cent Fe, 16 per cent SiO,, 
8 per cent CaO, 2% to 3% per cent А1,О,, and 0.15 per cent sulfur. The 
basicity ratio, CaO/SiO,, is 0.5. MgO in the ores is negligible. Twenty per 
cent of the burden consists of siderite ore containing 32 to 33 per cent Fe, 
4 to 5 per cent MgO, 7 to 9 per cent SiO, and 30 to 35 per cent CO. The 
balance of 20 per cent of the burden is red hematite ore containing 48 to 
49 per cent Fe, 10 to 12 per cent SiO,, 2 to 24% per cent Al,O;, 0.5 рег 
cent CaO and negligible MgO. 
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The slag volume was stated to be 1,800 to 1,900 pounds per ton. This 
tigure is reasonable for the above analyses. 

The slag analysis is SiO, 38 to 39 per cent, CaO 35 to 37 per cent, MgO 
Š to 7 рег cent. Al,O, 14 to 16 per cent, sulfur 0.8 to 1.1 per cent. The 
iron analysis is C 3.5 to 4 per cent, Si 0.6 to 0.9 per cent. Mn 1.3 to 1.5 
per cent, S 0.02 to 0.04 per cent, Р 0.20 per cent. 

The on-the-spot observations were supplemented by a table provided 
on request by the plant director. It gives the average analysis for the plant 
for the month of April 1958 and is presented in Table 3. 

The charging sequence is orc-ore-coke-coke-dump. which is normally 
used for five charges followed by coke-ore-ore-coke for two charges. At 
times, due to furnace conditions. this may be varied. for example. four of 
the first cycle and three of the second. The charge consists of 17.6 tons of 
ore in two skips with room for 2.2 tons of limestone in the second skip. The 
skip bucket has a capacity of 330 cubic feet and is capable of handling 11 
tons of ore. 

The furnaces are operated to burn 3.1 net tons of coke per 100 cubic 
feet of volume. Two cfm of wind are blown for each cubic foot of working 
volume. The working volume is defined as the volume of the furnace from 
the center line of the iron notch to the bottom of the large bell in the open 
position. 

There are sixteen tuyeres on the larger furnaces with a diameter of about 

seven inches. The blast pressure ranges from 37 to 38 psig, and the top 
pressure from 17.5 to 22 psig. Pressure between the bells is maintained at 
approximately the pressure at the top of the furnace by a compressor 
handling clean gas from the gas washer up to the connection between the 
bells. In the future, nitrogen from the oxygen plant may be used in place 
of the blast furnace gas. Apparently, there is an 0.5 per cent loss in time 
due to delays caused by the high top pressure. 
, it was stated that because of the high top pressure and prepared burden. 
it was not necessary to clean the blast furnace gas electrostatically. There- 
fore, the new No. 5 furnace will be built without an electrical precipitator 
and gas will be handled hot from the furnace. 

Future plans call for the installation of power generators to be driven 
by the hot top gases for the production of about 6,000 to 8,000 kilowatts 
per furnace. They will utilize the pressure drop from the high top pressure 
to that used in the low-pressure gas main. 

In respect to the furnace practice, it was reported that a 33,000 cubic 
foot, 23 foot hearth diameter furnace produced the following tonnages: 
basic iron, 47.5 tons per hour, foundry iron, 40 tons per hour, ferrosilicon, 
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31.5 tons per hour (ferrosilicon is made with an oxygen-enriched blast, and 
is made in only one of the smaller furnaces). 

On the large furnaces, there are six or seven casts per day, and the fur- 
nace was stated to be cast almost dry. The furnace data of the larger fur- 
naces were reported as follows: coke rate, 1,520 pounds per ton; slag volume, 
1,800 pounds per ton; dry dust production, 100 pounds per ton. Moisture 
in the blast amounts to 12 grains per cubic foot. The blast temperature 
ranges from 1,470 to 1,550 F. The top temperatures showed an average 
of 480 Е. At the time of the cast that was observed, 31⁄2 ladles were filled 
with a stated average of about 90 tons per ladle, which would amount to 
about 315 tons per cast. The number of charges per hour for a two-hour 
period observed on the stock line recorder was eleven. The clay for plug- 
ging the hole is made of fire clay with coke breeze and hard residue pitch. 
The nose of the electric-motor-driven gun is made of ordinary cast steel. 

The cooling of the furnace consists of stave cooling up to the mantle with 
circulating hairpin piping inside the cast iron. Information received since 
the delegation’s return indicates that the stave coolers above the tuyeres 
are cast iron staves with circulating water and not hairpin piping. Stack 
cooling consists of cast iron plates imbedded in the brickwork similar to 
American copper plate design. The bosh water discharges at furnace cast- 
house level into a water box without an elevated trough such as is usual in 
American practice. 

The furnace lining consists of fire clay brick above the mantle and 43 per 
cent alumina fire brick in the bosh with a thickness of 12 inches. The 
hearth crucible consists of carbon block in the walls and chrome magne- 
site brick in the hearth. From 30 to 60 days are required to reline the fur- 
nace above the hearth on an average of once every three years. The hearth 
lining lasts about ten years with one furnace actually going fourteen years. 
The lining of the ferrosilicon furnace, however, lasts only one year. 

There is little trouble with breakouts in the high pressure operation at 
Cheliabinsk because of the acid-lean-slag practice. Magnitogorsk, with a 
limey slag, has had some trouble with breakouts. 

The present turbo-blowers have a capacity of approximately 110,000 
cfm at 44 psig rated pressure. The new No. 5 furnace is equipped with a 
turbo-blower system of their own design, built in Leningrad, consisting of 
two turbo-blowers, in parallel with five stages per blower. They will have 
a combined capacity of 150,000 cfm at a maximum pressure of 51 to 53 psig. 

Raw materials, including foreign coke, are handled by railroad cars and 
unloaded by a car dumper. The ore yard contained screened oversize ore 
from the mines, sinter and limestone. The sinter, with basicity of 0.5 to 
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0.6, is made from siderite and limonite at sintering plants in two locations. 
Limestone, which is quarried about 37 miles from the Bakal ore mines, 
is added to the mix to obtain the necessary CaO. No sinter is stored at the 
furnace; it is used as received. It is relatively small in size, although it 
appears to be fairly well burned. Two ore bridges handle the raw mate- 
rials from the ore yard to the furnace bins. The new furnace will be 
equipped with a coke conveyor to bring the coke to the furnace. 


New No. 5 Blast Furnace 


Their new 61.000 cubic foot blast furnace was under construction. Ex- 
pected production of this furnace was reported to be in excess of 1,100,000 
net tons per year, which is the equivalent of 3,150 tons per day. 

The delegation was told that 40,000 cubic yards had been excavated and 
that 14,000 tons of firebrick, 18.700 tons of steel construction, and 72.000 
cubic yards of concrete would be used in its construction. Included in this 
total were 15,000 cubic yards of precast concrete for highline stockhouse 
and cast house construction. All tunnels were also of precast construc- 
tion. Precast concrete was selected because of the shortage of steel in the 
USSR as well as to save construction time. The highline was excavated 
while the structure was being precast away from the building site. To save 
further field time, the furnace was prefabricated in large sections and shop 
welded. In addition to the furnace, auxiliary steam and blower plants and 
а new sintering plant were being installed. 

Construction of the furnace was made a “priority project” by the young 
Communist League, which supplies many members of both sexes for work 
on it. Preliminary underground work, consisting of waterlines, electric con- 
duits, etc., was undertaken during January and February. Above ground 


work began in March; the furnace was scheduled to be finished in October, 
1958. 


General Information 


The high top pressure construction was described as containing a one-piece 
hopper with a loose fit. A hard face alloy is used on both the hopper and the 
bell at the area of contact. The large bell and hopper are changed every two 
years, the longest life obtainable without repairs. It was stated that four days 
are required to change the bell and hopper. 

On the four furnaces there are three stoves per furnace which are 
changed manually with temperature maintained automatically. The blast 
furnace gas is utilized in the hot-blast stoves, in the open hearth (mixed 
with coke oven gas), in the soaking pits, and the remainder on the boilers. 
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Four or five men were reported utilized in the cast house of each furnace 
A total of 400 is employed in the blast furnace department having four 
furnaces. 

Although the No. 2 furnace was down at the time of the visit, its prac- 
tice is devoted to the production of ferrosilicon, said to contain 12 per cent 
silicon. Furnace output is rated at 935 tons per day. The volume of wind 
blown in the ferrosilicon furnace is the same as the others, i.e., two cfm of 
air per cubic foot of capacity. 


Oxygen Plant 


Cheliabinsk has a tonnage plant making oxygen of 95 to 97 per cent purity 
and rated at 380 tons per day. High purity (99.5 per cent) oxygen for weld- 
ing and other purposes is made in another location. The 380-ton installation 
consists of three units using the Linde sidestream ammonia cycle. The air 
is compressed on the centrifugal compressors to 73 psig. These compressors 
are driven by 4,500 hp, 3,000 rpm, motors, with the speed stepped up to 
6,000 rpm for the centrifugal compressor. The high pressure stream is com- 
pressed with reciprocating equipment at 2,200 psig. The air to the sidestream 
is cooled to minus 58 F on an ammonia compression cycle for removing 
moisture. 

The plant has four regenerators, two for nitrogen and two for oxygen, 
packed with coils of metallic crimped aluminum ribbon. The reversal time 
is 3/2 minutes. With an incoming air temperature of 95 to 104 F the out- 
going oxygen was stated to be 68 F and the nitrogen 73 F. This loss of 
about 30 F in effluent oxygen and nitrogen temperatures indicates poor 
oxygen plant efficiency. American and German practice limits this differ- 
ence in temperature to 10 F in order to maintain reasonably low refrigera- 
tion losses. 

Oxygen is stored in the low-pressure end of the plant with a compressor 
station for pumping the oxygen up to 200 pounds for general plant use at 
the open hearth or the blast furnace. No storage is available in the 200- 
pound system. 


137 


CHAPTER 3 


The Iron and Steel Combine 


at Magnitogorsk 


The Magnitogorsk Combine, one of the largest steel plants in the 
world, is located in the southwestern Urals 150 miles southwest of Chelia- 
binsk. The Director, F. D. Уогопоу, and the names of other officials who met 
the delegation are listed in Part I. The plant layout is sketched in Part V. 

All raw materials except fuel are available locally. Coal for coking comes 
from Kuznetsk in central Siberia and from Karaganda in Kazakhstan. Ore 
is taken from the adjacent "Magnetic Mountain" and is processed on the 
spot in a very large beneficiation and sintering plant. 

The iron and steel plant began operations in 1932, when the first blast 
furnace was blown in. Open hearth furnaces were added, followed by bloom- 
ing and continuous rolling mills, coke, chemical and railroad facilities. 

Original integrated production in 1934 was organized on the basis of a 
little over one million tons of iron, steel and rolled products, but has since 


been expanded to the point where it now reportedly produces over 6,600,000 
net tons of ingots per year. 


Coke Ovens 


There are ten batteries of gun-fired coke ovens built in one row, totalling 
666 ovens of 705 cubic fect capacity each. The ovens measure 14 feet high, 
42 feet long and 16 inches wide with a two-inch taper. They are operated on 
a 14-hour coking time. 

Coal for the ovens is crushed in hammer mills to 90 to 94 per cent minus 
Ye inch. Of this 45 per cent is minus 1/50 inch and 14 to 16 per cent 
minus 150 mesh. 

The coal mix contains an average of 25 per cent volatile matter. Sixty- 
five per cent of the coal comes from Kuznetsk Basin with an average ash 
content of 8.5 per cent. The volatile matter of the four Kuzbass coals ranges 
from 28 to 29, 18 to 19, 19 to 20 and 37 to 38 per cent. The balance of 
the coal (35 per cent) comes from Karaganda and runs from 8 to 10% 
per cent ash and 24 to 29 per cent volatile matter. Coal costs 136 rubles 
per ton including 55 rubles transportation cost. Coke costs amount to 159 
rubles per ton. 

The plant is equipped with a complete by-product and benzol recovery 
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department. Ammonia recovery per ton of coal amounts to 6% pounds plus 
24 pounds of ammonium sulphate. The coal, prior to crushing, is sprayed 
with oil at a rate of 0.02 to 0.05 per cent by weight. The total yield of coke 
is 77 per cent and the furnace coke yield on the wharf is about 86 per cent. 
The coke is 3.7 per cent plus 3.2 inches. It has an ash content ranging from 
11% to 12 per cent and a sulphur content of 0.75 per cent. Moisture is 
normally 2% per cent with a top of five per cent. A penalty is attached to 
coke over 2, per cent moisture. 

Plans for new coke ovens include four batteries, two batteries with 765 
cubic foot capacity of conventional design, and two batteries of larger size 
with about 1,060 cubic foot capacity and the following oven dimensions: 
total height 16 feet 5 inches, length 49 feet 3 inches, width 17.5 inches, taper 
35$ inches. These larger ovens will have a 16% hour coking time. 

In connection with the expansion of the coke ovens, considerable re- 
search work is now going on by petrographic study and beneficiation of the 
coal which is to be utilized in the expanded operations. In the new wash- 
ing setup. flotation will be used for the fines, and gravity methods for the 
coarser fractions of coal. Magnitogorsk engineers seem quite interested in 
the Longwy-Burstlein process. 


Sinter 

Magnitogorsk sinter plant has 13 strands of 540 square feet each. There 
are five strands on sulfur bearing ores, and eight strands on oxidized ore. 
Present production amounts to between 25,400 and 27,500 net tons of sinter 
per 24 hours. There are under construction four new 810-square foot sinter 
strands. One ore strand visited was running as follows: dolomite minus Ув 
inch 2.3 per cent; limestone minus ¥ inch 10 per cent; return fines minus 
?4 inch 25 per cent; flue dust 10 to 12 per cent; pyrite ore of 2.5 to 3.5 
per cent sulfur 1,940 pounds per ton of ore mix; coke minus V& inch 3.8 
to 4.5 per cent. The low-sulfur operation had dolomite and limestone minus 
ув inch 17 per cent; flue dust 10 to 12 per cent; returns minus 34 inch 25 
per cent; coke minus V6 inch 7 to 9 per cent; the balance of the feed was ore. 
The control of the bed thickness at seven inches was quite uniform. The feed 
was mixed in a primary drum mixer followed by a balling drum. The feed was 
partially pelletized into a pinhead type of pellet. 

The sinter as it approached the exit end was sprayed with three fine water 
sprays to lay dust only. There was no crusher, but the thickness of the bed 
after sintering was only five to six inches and the sinter passed over sta- 
tionary grizzly bars with 34 inch spacing between the bars. The hot sinter 
at about 1700 F was loaded directly into railroad cars. These heavily rein- 
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forced cars were made of % inch plate with heavy binding. The larger 
size sinter lumps were about five to eight inches. At the blast furnace we 
noticed sinter of this type down to % inch. The sulfur in the pyrite sinter 
was 0.05 per cent. Comment was made that this was good practice because 
of the increased permeability of the bed through the use of limestone and 
the low resistance of the seven inch bed depth, resulting in an increased 
air flow. 

Basicity of the sinter (CaO./SiO.) ranges from 1.00 to 1.50. The high 
basicity facilitates the production of iron with a maximum sulfur content 
of 0.035 per cent. The high sinter basicity also permits the charging of 
about seven per cent raw ore directly into the furnace with the sinter, with 
practically no limestone charged directly. 

The sinter being charged into the furnace is hard burned. Its composi- 
tion is given in the analysis sheet included with this section. 

The charging of hot sinter was claimed to make possible the production 
of three to four per cent more iron than cold sinter. It was also stated that 
the high hot blast temperature practice would not be possible without the 
high sinter charge. Magnitogorsk operators consider the usc of self-fluxing 


sinter of good strength to be the number one factor in their high blast fur- 
nace productivity. 


Blast Furnaces 


During the inspection of the Magnitogorsk blast furnaces on May 29, 
1958, the delegation was accompanied by Mr. Ivan Sagaydak, Blast Fur- 
nace Superintendent. Assistant Chief Engineer, Mr. Selivannov, was present 
part of the time. 

Magnitogorsk has eight furnaces; four furnaces of 48,000 cubic feet 
capacity and 26 foot 4 inch hearth diameter and four furnaces of 40.000 
cubic feet capacity and 23 foot 10 inch hearth diameter. In discussing the 
desirable ratio between working volume and hearth area, the superintend- 
ent stated that their new 61.000 cubic foot furnace would have a hearth 
diameter of 29 feet 10 inches. 

Details on the larger furnaces are shown in Figure No. 2, a sketch dimen- 
sion sheet included in this section. The big bell is 15.75 feet in diameter 
and has a 53 degree angle. The stockline is 21.7 feet in diameter. The 
ratio of areas as calculated is 1.88. The distance between the edge of the 
bell and the stockline (said to be important) is 2.95 feet. 

The stack of the furnace is equipped with 11 rows of cooling plates made 
of cast iron. The brick lining thickness is 32 inches at the mantle and 24 
inches under the stockline. No. 8 furnace has four courses of carbon brick 
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in the hearth. Cast iron cooling staves are used in the hearth and cast iron 
cooling staves with cast-in brick for the bosh. The bosh brickwork is 13% 
inches thick. 

The average lining life is 3 to 3% years above the mantle, and 10 years 
below the mantle. At the time of the visit No. 8 furnace had been in blast 
four and one-half years. 

An unusual construction is used in the stockline. It is suspended by steel 
hangers from the outside of the furnace so that none of the weight of the 
stockline is on the inwall brick. The cast steel armor in the stockline is 
made of one per cent carbon plates. 

Some questions asked by Magnitogorsk operators indicated that they 
were having trouble with breakouts and bottom hearth construction. Nor- 
mally, they have used only alumina brick and not the super-duty brick 
which has been used in America. Furthermore, they have not used carbon 
in the sidewalls of the crucible. Seven to eight million tons are obtained 
on a hearth lining. 

The blowpipes are of a double shell construction. The inner shell is a 
high temperature alloy, and the outer one cast iron with an air space 
between for cooling similar to that shown in Figure No. 4. The tuyeres have 
an average life of one year. During the month (April) preceding our visit 
six tuyeres were burned out of a total of 128 tuyeres on the eight furnaces. 

All eight furnaces are operated on high top pressure ranging from 11 to 
13 psig. The hot blast pressure was about 31 psig at the time of our visit. 
One of the problems associated with the high top pressure operation has 
been the wear of the big bell and hopper. which necessitates changing every 
three years. The furnace must be taken out of operation for 31⁄2 to 4 days 
for a complete bell and hopper change. The bell, therefore, has been given 
a special buildup of abrasion-resistant weld material. This may be quite 
important (it is different from American practice) because it minimizes 
wear on the bell at the point of the seal. The surface of the bell in contact 
with the hopper is machined. 

The buildup of abrasion weld metal is as follows: The layer against the 
bell is 5.4 feet long and is made of two per cent chromium and eight per 
cent tungsten. The intermediate layer is 4.1 feet long, containing 12 per 
cent chromium and one per cent vanadium. The upper layer is 3.3 feet 
long and contains 10 per cent chromium and 14 per cent tungsten. It is 
assumed that the metal at the lip end and the overhang of the bell is made 
of the 10 per cent chromium and 14 per cent tungsten material. The bell 
rod is 16 feet 5 inches long and has a diameter of 6.3 inches. 

In the high top pressure operation an equalizer pipe of about 20 inches 
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diameter and 100 feet long delivers clean blast furnace gas between the 
bells to equalize the pressure while lowering the big bell. Before the small 
bell is dumped, this pressure is released through the vent. The valves for 
controlling both the equalizing and the venting are near the top of the furnace. 

It is planned to reconstruct the furnaces at time of relines for top pres- 
sures of up to 22 psig. This will require new stove valves. The first changes 
will be made on furnaces No. 7 and 8 (48,000 cubic feet). The blowers, 
which have a capacity of 122,000 cfm at about 50 psig, are considered 
adequate. 

The larger furnaces are equipped with three stoves of 280,000 square 
feet of heating surface each. The smaller ones are equipped with four stoves 
of 182,000 square feet. No. 4 furnace was reconstructed іп 1957. The bricks 
in the hot blast stoves are clay with 39 per cent alumina and 1.6 per cent iron 
oxide. The stoves are operated at a normal dome temperature of 2500 F 
and a maximum of 2700 F. The blast furnace superintendent was inter- 
ested in a better quality of brick to withstand these and higher dome 
temperatures. 

The No. 7 furnace is equipped with automatic stove changing equipment. 
The stoves are one hour on blast and two hours on gas. It was claimed that 
the automatic equipment increased the heating capacity of the stoves by 90 F. 

The stove burners on No. 7 and 8 are equipped with shutoff valves with 
one valve in the gas main and one valve between the burner and the stove. 
These burners have a maximum capacity of 22,000 cfm. It was stated that 
27 to 28 per cent of the gas production is burned in the stoves. Accord- 
ingly, the consumption of gas is 36.500 cfm for the two stoves. 

No. 8 furnace at the time of the visit was operating at a constant blast 
temperature of 1650 F. This is one of the significant practices whereby blast 
heat is kept constant and hearth temperature is controlled by adjusting the 
moisture. Blast heat is pulled only when the moisture is inadequate to bring 
the temperature into line. 

Controlling the furnace moisture provides a smooth operation. Of the 
eight furnaces, only five furnaces hung during one month and three furnaces 
during a second month, or an average of about one furnace per week. 

The hot blast valves for the high temperature operation are water cooled 
with a steel mushroom which is held tight by forward pressure. The mush- 
room wall thickness is about one inch and the valve is 49 inches in diameter. 
The valve seat is of carbon steel and is 312 inches in diameter. The valve 
is opened by a cable and electric winch and closed by gravity. 

The gas cleaning system consists of a dry dust catcher and a wet washer. 
It was stated that the dust content of the furnace gas amounted to 0.001 
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grain per cubic foot. Approximately 95 per cent of the dust is removed in 
the system. The top gas analysis is as follows: CO, 15 per cent, CO 25 to 
26 per cent based on 41 per cent total carbon gases. The CO/CO, ratio 
ranged from 1.67 to 1.72. The heating value of the gas is 90 Btu per 
cubic foot. 

The stockhouse and the operation of the skip were inspected. The bins 
are equipped with roller gates of the Hoover-Mason type. Water is never 
charged in the skip. The hot sinter as charged had pieces up to eight inches 
in size with some of them indicating temperatures of 1300 to 1600 F; the 
average was perhaps half of this temperature. 

The skips have a capacity of 248 cubic feet. The coke skip for handling 
coke breeze has a capacity of 53 cubic feet. The coke is filled to 224 tons рег 
skip. Eighty-six per cent of the coke is plus one inch; five per cent is 
minus one inch and is screened out at the blast furnace skip. All coke is 
handled in weigh hoppers similar to American practice. The burden con- 
sists of 93 per cent sinter, and seven per cent ore, normally of % inch to 
115 inch with 15 per cent minus % inch. The charge consists of 18.7 tons 
of ore in two skips and five to six tons of coke in two skips. The charging 
sequence is: ore, ore, coke, coke, dump the bell. Occasionally, a reverse- 
type charge sequence is used: coke, ore, ore, coke. 

One man operates the scale car and takes care of the complete skip oper- 
ation which is automatic. The scale car cab is ventilated with filtered air 
under pressure. Conditions within the cab were good even with a load of 
hot sinter. 

The large furnaces were taking 85 charges per eight hours and were cast 
eight times daily. This frequent casting was said to be necessary, first, for 
the handling of the iron and, second, for better furnace operation. 

Magnitogorsk has a unique ladle casting arrangement. The casting is 
normally on the basis of five ladles spotted per cast, each ladle having a 
capacity of 80 to 100 tons. Four ladles are spotted along the side of the 
cast house with one ladle on a parallel track. This ladle is connected to the 
runners by a hinged trough which can be pulled up and down so that iron 
can be directed into this fifth ladle as required. 

The sequence of filling the ladles is as follows: The first ladle along the 
cast house is filled and then the second ladle, at which time the trough is 
pulled up and about one-third of the ladle on the outer track is filled. Dur- 
ing this time, the third ladle is spotted and the hinged trough lowered so 
that this ladle is then filled completely. After the third ladle is filled the 
movable trough is pulled up again and the outer fifth ladle filled with iron. 
Meanwhile, the fourth ladle along the cast house is pulled under the spout 
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and the finish of the cast fills this last ladle to about one-third capacity, so 
that 4% ladles are obtained. The normal cast is reported to range from 
300 to 330 tons of iron. 

Questions on ability to maintain the trough brought out that the special 
clay used for trough lining is the same as that in the mud gun. This clay 
is placed against a three inch brick lining in the trough. The clay mixture 
consists of 60 per cent coke, 15 per cent pitch, and 25 per cent raw clay. 
The coke and pitch are ground together in a pan grinder down to minus 
150 mesh. Samples of the clay mix were taken for analysis. Beyond the 
trough the runners are lined with sand and have to be relined once in eight 
hours. whereas a trough with this special clay required relining only once 
per week. 

The drill used for the tapping hole is 3.2 inches in diameter. The tap 
hole is normally 6.5 feet long with a five foot minimum length. 

Normally. the pressure is held on the furnace during the cast, although 
at times it is lowered. 

There are two slag notches. Both are used for flushing slag, with one 
notch 4 feet 7 inches above the iron notch, and the second cinder notch 
eight inches higher than the first. This is shown on the dimension sketch 
which is included herewith. 

All slag is cast into ladles with 50 to 60 per cent going to the cement 
plant and the balance wasted. A new cement plant is being built to take 
care of all the slag. 

No change has been made in the stack batter for the 100 per cent sinter 
operation or the 100 per cent beneficiated burden operation. 

A blast furnace practice tabulation for Magnitogorsk is shown on Table 
No. 1. Note that the coke rate is 1.300 pounds per ton on the basic iron 
and 1,400 pounds per ton on the foundry. The calorific value of the coke 
is 14,400 Btu per pound. 


At the time of the visit the cast was estimated at 0.90 Si and 0.030 
sulfur. 

The blast furnace work force consists of a manager, a superintendent. 
and a first assistant superintendent with four assistant superintendents as 
follows: Burden Assistant, Engineering Assistant, Electrical Assistant and 
Hot Metal Equipment Assistant. Also directly reporting to the superin- 
tendent is a general foreman with eight foremen under him, one on each 
furnace. 

The total number of employees at the blast furnaces is 750, including 
120 technical graduates. Seventy per cent of the foremen are engineers. 
About 40 repairmen take care of routine furnace repairs. Large repair jobs 
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are done by a central repair and maintenance organization with headquar- 
ters at Cheliabinsk. 

With regard to particular operations, five men are employed in each cast 
house, and one man is used per group of four furnaces for cleaning the 
skip pit. 

The research organization at the blast furnace department consists of 18 
men, including ten technical graduates. They are in addition to the central 
research organization of the plant. 

Several questions were asked about particular experiments. In regard to 
direct reduction, they stated that only pilot study has been done, and that 
the product would probably be used for steel melting. Desulfurizing with 
soda ash is not practiced at Magnitogorsk, although they said that a plant 
near Cheliabinsk used this practice. Also, it was understood that there is a 
plant in the Ukraine using this desulfurizing practice. 

It was also said that a pilot plant was being used for the roasting of the 
pyrite ore to reduce the sulphur to one per cent. This experimental pilot 
plant is designed to take the gases from the sinter plant and scrub them with 
a slurry of MgO. The slurry with the SO, in it will then be filtered and the 
SO, burned out giving 15 to 17 per cent SO, in the gas. This will be con- 
verted into sulphuric acid with the MgO slurry recycled in the process. 

The iron cost is about 155 rubles per ton. Fuel is a major cost item in 
this operation. 

In regard to the projected improvements, it was stated that two steps are 
being considered. One is the enrichment of the blast with oxygen and the 
other the injection of natural gas or oil. Experimental work has been done, 
and actually 80 gallons of oil have been injected per hour into a small blast 
furnace. The economic attraction of injection is that oil costs only 73 rubles 
per ton as compared to 159 rubles for coke. 
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СНАРТЕК 4 


The Kuznetsk Iron and Steel Combine 
at Stalinsk 


The Kuznetsk Iron and Steel Combine was built at Stalinsk in the 
center of the Kuznetsk coal basin, the third largest in the world, located 
in south central Siberia not far from Outer Mongolia. Fifteen per cent of 
its iron ore is shipped some 1400 miles from Magnitogorsk, another 15 
per cent comes from Abakan over 300 miles to the east. The balance comes 
from local ore mines about 100 to 180 miles to the south. The local dis- 
trict also provides limestone, sand, dolomite and clay. Plant layouts are 
shown in Part V. 

Facilities of the iron and steel plant in Stalinsk include a coke-chemical 
plant, blast furnaces, open hearths, rolling mills and auxiliary shops. An 
ore beneficiation and sinter plant, located six miles away, was visited by 
members of the delegation. A second beneficiation and sinter plant about 
50 miles south, towards the ore mines, was not visited. The number of 
employees totaled 28,000. The iron and steel plant had 17,000, the mines 
9,000, and subsidiaries and offices had 2,000. 

Pig iron production was reported to be 2,500,000 net tons, steel ingot 
production 3,300,000, and total finished production about 3,000,000 tons 
per year, consisting principally of rails, structural shapes, plates and bars. 


Coke Ovens 


There are six batteries of coke ovens with 55 ovens per battery for a 
total of 330 ovens. The ovens are 16 inches wide, 45 feet long, 13 feet 
high. They are operated on a 15.5 hour coking time with a total coke pro- 
duction of 255 to 265 tons per hour or 6,000 tons per day, calculated as 
7,000 tons of coal charge per day. The furnace coke yield is 76 per cent 
with a total coke yield of 79 to 80 per cent. 

Coal is received from 10 to 12 mines within a 30 mile radius. The analy- 
sis of the average coal mix is: ash 8.5 to 8.6 per cent; sulfur 0.5 to 0.6 
per cent; moisture six to seven per cent; volatile matter 22.5 to 23 per 
cent. Coal is prepared in hammer mills to between 95 to 96 per cent minus 
18 inch. 

The coke is tested in a 6 foot 6 inch diameter slotted drum (shown in 
Figure No. 3) with a standard charge of 900 pounds in the drum. Kuznetsk 
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is obtaining 700 to 730 pounds of coke after 150 revolutions in 10 minutes 
at 15 rpm. Magnitogorsk, for example, obtained 680 to 700. Both of these 
cokes are considered good quality. 

The coke analysis is: ash 10 to 10.5 per cent; sulphur 0.5 per cent; H,O 
2.5 to 3 per cent; volatile matter under one per cent. 

Kuznetsk has experimented with self-fluxing coke with only sufficient 
minus % inch limestone to take care of the coke ash. An experimental 
steel box containing a blend of limestone and coal weighing 132 pounds 
was put inside a charged coke oven. It was stated that the quality of the 
coke produced in the box was higher than ordinary coke. No work has 
been done on a full-scale oven test to indicate the effect of the limestone 
on the silica walls, nor the effect of the quenching on the lime combined in 
the coke. 

Their work with iron coke has been experimental, possibly the same as 
our own. When asked about experiments with blowing either powdered 
coal, gas or oil through the tuyeres, they said that a recent issue of Stal has 
an article stating that a six per cent increase in the productivity and a 
comparable saving of coke have been obtained with the blowing of pow- 
dered coal through the tuyeres. Best results were obtained on ferrosilicon 
operation. 


Ores and Sintering 

Tashtagol ore mine was visited by one member of the delegation, Mr. 
Joppa. Tashtagol supplies magnetite material containing 49 to 50 рег cent 
iron in the crude with 10.7 per cent silica, 0.15 per cent sulfur, 0.02 per 
cent phosphorous, but is high in zinc. The Tashtagol ore is crushed at the 
mine with six to seven per cent reject. It is sent to the beneficiation and 
sinter plant, crushed again to 1⁄4 inch and subjected to a wet magnetic 
separation. The Tashtagol concentrate ore contains 58 per cent Fe and 
six per cent SiO, on a natural basis. 

The ore obtained from Abakan is also magnetite. Oxidized ore is on the 
decline at present, so that magnetite is the most important source of iron 
units. In the future, however, other oxidized ore mines will be opened up 
to increase the supply in years to come. 

The nearby sintering plant is located about six miles from the steel plant. 
Its first sinter was produced in December 1956. The plant consists of three 
strands, each of 810 square feet. 

The charge consists of four different materials, concentrate (usually five 
bins) oxidized ore of which 50 per cent is pyrite cinder and flue dust, coke 
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(two bins), and limestone (two bins). After these materials are placed оп 
а belt, 35 per cent minus 1% inch hot returns are placed on top of the 
limestone. This is a very coarse hot return material. 

The mix then goes to the primary balling drum. In the third step the mix 
is delivered to two storage bins equipped with two table feeders which de- 
liver the primary mix material over two vibrating V inch screens. The plus 
V5 inch was for hearth layer of which none was available due to fineness 
of material. The minus % inch goes to the secondary balling drum of the 
same size as the primary, where moisture is added and controlled at 6.5 
per cent. The fines are slightly pelletized in this operation. In picking up 
the mix no fines adhere to the hand. In other words, the fines are balled, 
but are not real pellets. 

The size of each sinter machine is 8 feet 3 inches wide by 98 feet long. 
The bed thickness was stated to be eight inches, but actually it was at least 
10 inches in thickness. 

It was stated that sinter yield was 83 per cent, that 1.2 tons of sinter feed 
yielded one ton of sinter. The sinter in 1957 had the following average 
analysis: Fe 47.6 per cent, $ 0.08 per cent with a range of 0.05 to 0.09 per 
cent. SiO, 11.3 per cent, CaO 15.8 per cent, MgO nil, Zn 0.4 per cent, and 
Mn trace. 

The sinter bed is operated so that the charge is not burned through com- 
pletely to the grate. This is probably a factor in the longer grate bar life. 
but consequently a considerable quantity of unburnt fines are either screened 
out or go with the sinter to the blast furnace. This condition was noticed 
in the stockhouse where the sinter showed an excess amount of very fine 
dust-grade material. which would certainly have an adverse effect on blast 
furnace operation. It was probably a factor in the relatively low produc- 
tivity and high coke rate of Kuznetsk as compared with Magnitogorsk. 

The cost of sintering was stated to be 11 rubles per ton of sinter, includ- 
ing coke, ignition, oil and labor. With a cost of concentrate amounting to 
14.50 rubles per ton of sinter, a total cost of 25.50 rubles per ton of sinter 
is obtained. Іп this figure 4.5 rubles are included for amortization of equip- 
ment. The fine coke to the sinter plant costs 60 rubles per ton (the ash in 
the coke breeze is 13 to 13.5 per cent). The iron cost was stated to be 
165.50 rubles per ton with the coke costing 96.50 rubles per ton. 

It should be noted particularly that the sulfur in the iron averages 0.050 
per cent. With low manganese this creates a serious condition for open- 


hearth steel quality. This evidently is of concern to Kuznetsk people, be- 
cause they asked about the reduction of sulfur. 
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Blast Furnaces 

This plant has four blast furnaces, each having 46,000 cubic feet capacity, 
and a hearth diameter of 26 feet 7 inches. Production of the four furnaces 
was stated to be 285 tons per hour, which amounts to 1,700 tons per day 
for each furnace. 

The blast furnace data is presented in Table No. 1. One should keep in 
mind the following highlights: Coke rate is 1,500 pounds per ton; slag vol- 
ume, 1,200 pounds per ton; stone rate, 300 pounds per ton; and dry dust, 
140 pounds per ton. (The dust catcher is followed by a wet washer with 
no precipitator, gas being cleaned to 0.004 grain per cubic foot). Wind 
volume is 85,000 to 86,000 cfm, with a turbo-blower of 95,000 cfm maxi- 
mum capacity at 28 pounds. Moisture content of the blast averaged 11 
grains per cubic foot. The amount of steam injected ahead of the stoves is 
1.000 pounds per hour. Blast temperature averages 1500 F with a maximum 
of 1650 F. The top temperature averages 570 to 660 F, top pressure 9 to 10 
psig, and blast pressure 27 psig. The number of charges amounts to 200 to 
220 per day, and the furnace casts six times per day in 77-ton ladles. 

As to furnace construction it was noted that each furnace had 16 tuyeres 
of seven inch diameter. The operators claimed that burnt tuyeres were 
negligible, about three per year for all four furnaces together. This record 
may be due to the unusual blowpipe arrangement, a diagram of which is 
presented in Figure 4. 

Nos. 1 and 3 furnaces have carbon linings with No. 1 having both carbon 
walls and hearth. It was stated that one furnace has a carbon bosh 27 inches 
in thickness with cast iron coolers between the carbon and the shell. There 
are two sections of coolers, one in the vertical section of the cylinder and 
one on the slanting section of the bosh. Water is admitted at the top of each 
of these coolers and is taken out at the bottom, as shown in the sketch of this 
arrangement in Figure 5. The walls of the cooler are % to % inches thick. 
The lining life above the mantle is 3% to 4 years. An article by the plant 
director, Mr. Zherebin, about this cooling system appeared in Stal, Janu- 
ary 1959. 

The life of the hearth is 9 to 10 years, and they stated they expected to get 
7.2 million tons on a complete lining. Air cooling of the hearth was in- 
stalled in 1956 on No. 2 furnace. It consists of two fans of 10,000 cfm 
with 50 hp motors, which calculates to about a three-inch pressure. Each 
fan has two rectangular ducts which fan out into tubes—nine steel tubes 
for each duct going into the foundation. The total is 36 cooling tubes. The 
two groups of nine tubes in the center of the foundation are about eight 
inches in diameter and the two groups of nine tubes going into the outer 
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sides of the foundation are about five inches in diameter. It was stated that 
the air going through the foundation has a 12 to 14 F rise and their hope is 
to maintain hearth life indefinitely with less possibility of cracking in the 
foundation. 

In a discussion about furnace operation the Russians wanted to know 
how hearth versus stack work is controlled in American practice. The 
answer given was to obtain a better prepared burden and better gas-solid 
contact. 

They were asked about the use of thin lining on blast furnaces. Evidently 
nothing has been done in actual operation on this idea, but thought is being 
given to it. The Kuznetsk managers asked whether anything was being 
done about adding a catalyst of weak sulfuric acid or ammonia (by dip- 
ping the brick into these solutions) in order to prevent or minimize a de- 
position of amorphous carbon on a brick surface. 

During the first conference the plant director said that zinc in the ores 
runs from 0.3 to 1.0 per cent and that they have had trouble with zinc 
deposits on the shell of the blast furnaces. The first question he asked of 
the delegation was about American experience with this problem. None of 
the group was familiar with any American practice using burdens contain- 
ing as high as the 0.4 per cent zinc contained in the Kuznetsk sinter. 

The burden consists of 70 to 80 per cent sinter with the balance made up 
of ore. The ore is 17% to 2 inches maximum with 10 per cent minus 26 inch. 
The sinter is crushed to six-inch size and at the blast furnace contains 30 
per cent minus % inch. Also noted was a large amount of fine sinter which 
would interfere with good operation. The size of the coke is 40 per cent 
plus 2% inches. There is also a small amount of scrap, amounting to 40 
pounds per ton of iron, charged with the ore. 

The sequence of charging is: coke-ore-ore-coke-dump the bell. Every 
fifth charge sequence is: ore-ore-coke-coke-coke. The burden weight con- 
sists of 16.5 tons of ore with limestone charged on the bottom of each ore 
skip. 

The amount of coke is six tons per charge. The size of the skip is 230 
cubic feet. The coke skip is automatically charged through weighing hop- 
pers and double deck coke screens, upper deck 1.6 inches, lower deck one 
inch. The coke is screened as follows. 0 to % inch fines go to the sinter 
plant; % to 1 inch is used in the steel plant, probably on boilers; 1 to 1.6 
inches is charged as nut coke along with nut coke from the coke ovens 
every 8th to 10th charge. Five and a half per cent of the coke is screened 


in this way at the skip hoist. Thirty per cent of this rescreened coke is nut 
coke. 
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An analysis sheet covering the blast furnace materials at Kuznetsk is 
included herewith in Table No. 5. 

The automatic charging of the furnace is accomplished with a hopper at 
the skip pit for charging the skips with the burden and coke—all of this is 
done in a programmed automatic sequence. 

Kuznetsk operators claim that theirs is a unique operation—one in which 
the scale car normally does not have an operator. It is completely auto- 
matic with a five-program arrangement on the board. During a ride on the 
scale car for one cycle, the following was noted: The scale is equipped with 
electrical contacts so that when the weight reaches a given point on the 
scale the charging is stopped, and the car goes on to the next step. The first 
charge was 880 pounds of limestone; the next was 14,500 pounds of sinter; 
the third step was 15,400 pounds of sinter; the fourth and fifth steps were 
2,200 pounds of borings and turnings each. A relatively large hopper was 
located at the centerline of the skip so that the scale car, when it came 
opposite the skip hoist, could unload its charge completely and go on to 
pick up the next sequence. 

The man who formerly operated the skip was still on the job and had 
not been laid off due to inability to place him elsewhere. 

This control probably will require considerable maintenance because of 
the extremely dusty condition. The controls are all open-type relay con- 
tacts. Either the control cab must be air conditioned or an electronic en- 
closed control should be substituted. 

It was noted that the bin gates are the same as at Magnitogorsk— 
Hoover-Mason rotary-type bin gates conducive to automatic control. Also, 
the material is free-running sinter and coarse ore. It is improbable that 
sticky ores could be handled in this way. Also questioned is whether the 
segmental gates as used on stock bins in American plants could be adapted 
to this practice. 

It was said that there was difficulty in obtaining low sulfur iron of the 
desired analysis. It was the opinion of some of the American group that the 
placing of coke on the bell first is good practice. 

The life of a large bell is three to four years with two days required to 
change it. The bell and hopper are both welded with % inch thick chromium- 
tungsten alloy at the area of wear. 

The bell is made of 0.50 C steel, 0.90 Mn. It is two inches thick, and is 
coated by pouring liquid high-chromium steel (8 to 10 per cent) on the bell 
surface. 

The lip of the bell is undercut below the contact line in order to keep the 
abrasive material off the surface of the edge of the bell. This was said to 
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be important. It was also stated that the bell should be of rigid or stiff con- 
struction with sufficient elasticity in the hopper without reinforcing ribs to 
prevent warpage. The weld metal is carefully ground and polished to give 
a good contact surface on both the bell and hopper. 

Steam is introduced between the bells to prevent explosions. The charg- 
ing of hot sinter could be dangerous unless some method of preventing explo- 
sions were applied. The amount of steam used for this purpose is 900 
pounds per hour. 

There are four stoves per furnace, each with 171,000 square feet of 
heating surface. 

A stove is on blast 1% hours which allows 4/% hours for heating. Actu- 
ally the stoves are heated for about three hours and held with a soaking 
heat until ready to put on blast. Twenty-four per cent of the total blast 
furnace gas is burned in the stoves with a maximum gas flow for each stove 
burner of 29.500 cfm. 

Automatic stove changing has been installed by their own people on three 
furnaces, with the fourth furnace to be done at the next reline. The stove 
changing is completely automatic on the gas valve, hot blast, cold blast, 
blowoff valve, and also has gas flow contro]. which operates both on dome 
temperature and stack temperature. The dome temperature was stated to 
be 2100 F maximum although 2200 to 2230 F was observed. The dome 
temperature is controlled by using excess air and maintaining full gas flow 
to hold it. 

Each stove is equipped with a control board for manual operation. The 
stove burner is equipped with an electric eye as a safety feature, so that gas 
cannot be turned on unless the burner is lit or sufficient temperature is 
available to light the burner. 

Some interesting work is being done to measure the CO, content of the 
gases at the top of the furnace. At Kuznetsk they established routine sampling 
with probes below the stockline at four points around the furnace. The 
probes are put in simultaneously from either side to the center and then 
at right angles to this. Two men do this work in 30 minutes. The probes are 

1% inch extra heavy pipe with no water cooling. Originally water cooled 
pipes were used, but this was found unnecessary. They draw a chart each 
day on each furnace indicating the CO, content on the two diameters. This 
shows whether the furnace has good distribution or is channeling. They seem 
to stress this operation, and stated that they would try to replace the manual 
operation with an automatic unit. Attached to this report (Figure No. 6) is 


a copy of one of these exploration charts showing a relatively good furnace 
condition. 
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When asked about furnace hanging, they stated that it still occurs and 
gave the impression that it is considerable. Lost operating time amounts to 
0.3 per cent per year. 

About 400 men are employed on four furnaces including supervisory force 
and technical personnel. 
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СНАРТЕК 5 


The Zaporozhstal Iron and 
Steel Plant at Zaporozhye 


The Zaporozhstal iron and steel plant is located near a hydro-electric 
power plant on the Dniepr River in the Ukraine, midway between the Donbas 
coal and Krivoi Rog iron ore areas. Like most of the other plants visited 
it was built originally during the first Five Year Plan 25 years ago. During 
World War 1 some of the equipment was evacuated to the Urals and the 
remainder was demolished. After the war the plant was reconstructed along 
its original lines and started up again in 1947. Rough sketches of the plant 
are shown in Part V. 

The plant now has the following departments: A sinter plant with six 
540-square foot strands, producing 4.820,000 tons of sinter per year; five 
blast furnaces. producing 2,910,000 tons per year; 12 open hearth furnaces 
producing 3,000.000 tons per year; one universal type slabbing mill, which 
rolls all ingots; a continuous hot strip mill producing 2,000,000 tons per 
year for cold rolled tin plate and hot rolled products; one continuous 
cold reduction mill, and three reversing cold mills. Six hundred seventy 
thousand tons per year go into cold rolled sheets, 67,000 to 73,000 tons 
per year into tin plate and the balance is hot rolled. In addition to these basic 
aggregates there is an oxygen plant turning out about 380 net tons per day 
(96 per cent purity), power stations, transportation and repair shops. 

The plant employs 16,500 people of whom 30 per cent are women. 

The plant is completely integrated except for the coke ovens, which are 
adjacent and operated as a separate organization. This plant consists of 
six batteries of 69 ovens each. АП of the coking coal is received over a 
distance of 248 miles from the Donbas. 

The coke analysis is presented in Table 7. Note that it is particularly high 
in sulfur, averaging 1.80 per cent. The average coke rate on basic iron is 
1,540 pounds per ton, and on foundry iron 1,960 pounds per ton. 

This plant is handicapped by relatively low grade raw materials, the ore 
containing 51 to 52 per cent iron and 19 to 20 per cent silica. The average 
iron content of the burden on the five furnaces shown in Table 6 is about 47 
per cent. The coke contains almost 10 per cent ash with 1.8 per cent sulfur 
so that a large sulfur load must be handled at the furnaces. 

The furnaces are using an average of 80 per cent sinter: one furnace is 
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оп а 100 per cent sinter burden, one furnace on 85 per cent, two furnaces on 
91 to 92 per cent and one furnace on 30 per cent sinter. All of the ore comes 
from Krivoi Rog, and sufficient lime is added to make a basicity ratio of 
1.0 in the sinter. Silica in the manganese ore amounts to 30 per cent. Five 
hundred pounds of limestone per ton of metal produced is charged in the 
blast furnaces, and slag volume averages 1720 to 1800 pounds per ton. 

The sintering plant was inspected by one member of the delegation. His 
findings on sintering at Zaporozhye are reported in Part II. The sinter itself 
is crushed to minus six inches without water quenching. It is delivered 
directly to the transfer cars and is charged hot into the blast furnaces at 
1100 F. 

There are five blast furnaces, the smallest producing about 1450 tons per 
day and the largest 2070 to 2130 tons per day. Four produce basic iron and 
one foundry iron. Sixty per cent of their output is basic iron for the plant's 
own open hearths, and forty per cent is marketable as foundry iron. 

High top pressure ranges from 11 to 12.5 psig. One of the outstanding 
features of blast furnace operation is the continuous maintenance of wind 
volume, which according to reports, gives a better working furnace and cuts 
down on lost time. 

The sequence of charging the largest furnace, No. 5, of 49,000 cubic 
feet capacity is as follows: (a) coke-coke-limestone-coke-dump-sinter-sinter- 
dump, (six charges), (b) coke-sinter-sinter-coke-dump; limestone-coke- 
dump; (two charges), (c) coke-sinter-coke-limestone-dump; coke-sinter- 
dump; (one charge). A cycle consists of nine charges as given above (6-2-1). 
Each ninth charge is two skips of ore in place of sinter. It was stated that 
this method of charging gives better gas-solid contact. The CO, content of 
the top gas averaged 14.2 per cent. 

The weight of material per skip amounted to: limestone 2.7 tons plus 
0.56 tons of sinter; sinter, 10 tons; ore, 10 tons; and coke, 2.6 to 2.7 tons. 

The cast house has one main trough 20 to 25 feet long. Tapping hole clay 
was reported to consist of 60 to 65 per cent coke, 25 to 30 per cent clay and 
10 per cent pitch— practically the same as at Cheliabinsk and Magnitogorsk. 

Cooling water amounts to 885 cubic feet per ton of iron. Hot blast tem- 
perature averages 1600 F, while individual furnaces range from 1550 to 
1620 F. The stoves are equipped with automatic changing and temperature 
control. Other details are reported in Table No. 6. 

At Zaporozhstal the Russians are experimenting with natural gas for 
injection through the tuyeres. Between 2100 and 2500 cubic feet per ton 
of iron will be used. Zaporozhye operators expected to save five per cent 
Coke, but not to increase iron production. However, an article in Stal maga- 
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zine for May 1958 indicates an expectation of a very considerable increase 
in furnace output and a much greater saving in coke than indicated above. 
It is difficult to maintain sulfur control in the present operation because of 
the high sulfur in the coke. 


It was interesting to note that all of the young blast furnace foremen are 
engineers. 
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CHAPTER 6 


The Tron and Steel Plant 
at Krivoi Rog 


An iron and steel plant is located in the city of Krivoi Rog in the 
heart of the Ukrainian iron ore basin. The director, Mr. Riazonov, has been 
in charge of the plant since it was built and is said to have the longest service 
at one steel plant of any director in the Soviet Union. 

In his preliminary comments the director pointed out that the blast 
furnaces were similar to those at Cheliabinsk. Everything was rebuilt fol- 
lowing World War II, because all the facilities were destroyed, except for 
the office buildings, which were converted by the Germans and used as a 
stable. Facilities consist of a coke plant, sintering plant, blast furnaces, and 
two oxygen converters. The plant has a small wire mill; blooming and con- 
tinuous strip mills are under construction. In the future, an open hearth 
shop and tube mill are scheduled for installation. Two oxygen converters, 
L-D type, were in operation at the time of the visit and two more are to be 
completed this year. A rough sketch of the plant layout is provided in Part V. 

Production of the plant includes 2,200,000 tons of coke per year, and 
1,900,000 tons of pig iron. Steel production started in 1958 with an esti- 
mated output for the year of 900,000 tons. Each converter has a capacity of 
500,000 tons per year operating on pure oxygen blown from the top. Rolling 
capacity is 500,000 tons (estimated for 1958) of shapes, including rolled 
wire capacity of 420,000 tons. The “project capacity” is 550,000 tons of 
wire. Two more mills, one for wire and the other for small sections, will add 
1,100,000 tons per year. At the time of the visit production consisted mainly 
of one size, 14 inch rounds, but 1% to 2% inch rounds and about 1% inch 
angles also were being rolled. 

The first stage of their blooming mill is in operation, as well as nine reheat- 
ing furnaces. A new bar mill was to start operation on June 18, 1958. 


Coke Plant 

No visits were made to the coke plant, but in answer to questions the 
delegation was informed that all coal is obtained from the Donbas area, 
and that benzol and tar are produced. There are four coke oven batteries 
with 76 ovens in one battery and 78 in the other three. They plan to add 
Six coke oven batteries. 
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Sintering 

Sinter production totals 2,750,000 tons per year, produced from four 
strands of 540 square feet each. 

Sinter mix and sinter analyses in per cent of total follow: 


Mix Sinter 
Fe . 2. 487 48.2 
Fed . ein ney наса 28 11.1 
Bus i: 0.78 0.82 
510; ... қ 143 14.5 
CaO s 123 124 
Ca0/Si0: (ratio) 0.86 0.86 


The ore used averages 56 per cent Fe. The coke contains 9.16 per cent 
ash, 1.77 per cent sulfur, 1.0 per cent volatile matter and 1.50 to 1.76 
per cent H,O. The limestone contains 53 to 54 per cent CaO and 0.01 
per cent sulfur. 

The speed of the machines ranged from 5.9 to 9.8 feet per minute, and the 
depth of bed from 8 to 8? inches. The per cent of hot returns was 20 to 30. 

Per ton of sinter, the mix amounts to 1600 pounds of ore, 396 pounds 
of flux, 30 pounds of lime, 60 pounds of manganese ore, 1200 pounds of flue 
dust and 130 pounds of coke breeze. 


All sinter is carried a distance of approximately 650 feet to the blast 
furnaces and is charged at about 400 F. 


The coarse ore added to the blast furnaces contains 50 per cent Fe, 18 to 
20 per cent SiO, and seven to eight per cent А1-О;. 
A look at the ore yard revealed three bridges used for transferring mate- 


rials to the bins. Iron ores are bedded and 11⁄2 to 2 per cent burned lime 
is added to the sintering ore in the yard. 


Blast Furnaces 


Table No. 1 summarizes the blast furnace data. When allowance is 
made for the relatively poor quality of the charge, the furnace performance 
corresponds to the general pattern observed at other Soviet plants. A notable 
exception is the extremely high temperatures at which they plan to operate 
their new furnaces. Under normal conditions the furnaces reportedly op- 
erate under high top pressure, but on the day of the visit, No. 1 furnace was 
operating at the low top pressure of only 1.5 psig, because of a breakdown. 

The first three furnaces are lined with high alumina brick in the hearth, 
while the new No. 4 furnace has carbon block in the hearth. The first three 


158 


furnaces have three stoves each and are equipped with automatic stove- 
changing equipment. They are cast seven times per day. The new No. 4 
furnace has four stoves, and an instantaneous gas analyzer. 

The construction of No. 4 furnace was started on January 5, 1958 and 
is reported to have made its first cast during the first week of September, 
1958. Its quota calls for the production of 154,000 tons of iron by the end 
of the year. It is the largest furnace to have been built by the Soviet indus- 
try, and is the first of seven being built in the USSR in 1958. The manager 
anticipates that it will produce about 3,000 tons a day, depending on the 
quality of its burden. It is a so-called "Komsomol Furnace", which means 
that the Young Communist League sponsored its construction and under- 
took to get it done on time. 

The following materials are charged (in pounds per ton of pig iron): 


Material Pounds 
ОЕ: асс асуды — ac 
Sinter ... ыла ы ETA 3516 
Manganese ore mM 68 
Scrap ............. 160 
Total iron bearing . 4036 
Raw limestone 22. 620 
Coke (Month of May) ...0................ 1562 dry, 1600 natural 


The "KIPO", or cubic meters of useful capacity per metric ton of daily 
iron production, is reported to be 0.77 to 0.78. The director claims that 
pig iron production at this plant is very profitable and that is why they plan to 
expand. In addition to the new furnaces they plan to enlarge their existing 
furnaces to 53,000 and 56,500 cubic feet. They have been ordered to com- 
plete this expansion by 1962. 

They hope to try natural gas in the blast furnaces in line with experiments 
being made at Zaporozhstal. 
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CHAPTER 7 


The Iron and Steel Plant 
at Novo Tula 


The Novo Tula plant is located on the southeastern edge of the city 
of Tula, some 125 miles south of Moscow. It was built as a blast furnace 
plant to produce foundry iron during the Second Five Year Plan. The first 
blast furnace was blown in 1935. 

The equipment was evacuated to the Urals during the war and after the 
war only one of the blast furnaces was restored to its original size. The other 
one was rebuilt to a volume of only 11,750 cubic feet and a hearth diameter 
of 16.4 feet, as an experimental furnace. 

After World War II they built a steel smelting shop and an oxygen plant. 
The works has an electric power station; an ore beneficiation plant is now 
under construction. 

In part because of its proximity to Moscow, the plant has in recent years 
come under the direct control of Dr. Bardin’s Central Scientific Research 
Institute for Ferrous Metallurgy (TsNIIChMet), and is used frequently 
for experimental purposes. The continuous casting operation at Novo Tula 
is described in another chapter of this report. 

Both blast furnaces are used for the production of three items: principally 
foundry iron, secondly ferro-manganese, and occasionally basic iron. 


A typical burden for blast furnace No. 2 was given as follows (all data in 
pounds per metric ton): 


Material Pounds 
Local bog ore нен ат compete, ee 1800 
Krivoi Rog hematite Қ КЕТЕ 1400 
Kursk (KMA) sinter . voa uei 12010 
Donbas coke 2180 
limestone . 1440 


The analyses of the metal-bearing materials are given in Table 8. The 
local bog ore is not only highly siliceous, but because it is also very wet, it 
interferes with the operation of the blast furnaces. It is mined primarily by 
open pit at a depth of 53 to 56 feet, but underground methods are also used. 

The properties of the Krivoi Rog hematite are well known, but this was 
the only opportunity to examine sinter from the Kursk Magnetic Anomaly, 
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which plays an important role in the future plans of the Soviet iron and steel 
industry. This sinter had been shipped in from the “Kmaruda” plant near 
Kursk and was finely divided as well as high in silica. 

In fact each of the metal bearing materials in the blast furnace burden 
averages from 17 to 20 per cent silica, and contributes to the high slag volume 
of 1800 pounds per net ton. 

The coke is made from Donbas coals, and is high in ash and sulfur. Its 
analysis was given as follows: ash, 10 to 11 per cent, sulfur, 2.0 per cent, 
volatile matter one per cent and 12,600 Btu per pound. The coke rate is 
2180 pounds per ton. 

Ore for blast furnace production of ferro-manganese comes from Chiatura 
in the Trans Caucusus. Its analysis is given in Table 8. Ferro-manganese 
production averages 7] to 72 per cent Mn with a planned content goal of 
75 per cent. 

The ore yard is serviced by one bridge crane, which carries the materials 
from the ore yard to railroad cars. These are transferred to bins by means 
of a cable car haul. The furnaces are arranged with a casthouse common to 
the two furnaces. In observing the tapping operation, it was noted that soda 
ash (Na,CO.) is added in the runners to desulfurize the iron. 

They were producing foundry iron with the following analysis: silicon, 
3.5 per cent; manganese, 0.8 per cent; phosphorous, 0.034 to 0.035 per cent 
and occasionally up to 0.04 per cent; sulfur averaged 0.03 per cent and 
carbon ranged between 3.8 and 4.2 per cent. 

There is one electrostatic precipitator for the two furnaces. 

The chief engineer said that Novo Tula began experimenting with oxy- 
gen in the blast furnace as early as 1941. Experiments were resumed in 
1948. Their present operations (no longer experimental) are carried on 
with air blast enriched to 25 per cent total oxygen content. 
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CHAPTER!8 


The Uralmash Machine Building Plant 
at Sverdlovsk 


The delegation visited Uralmash in the city of Sverdlovsk in the 
central Urals on June 4th, 1958. The plant, covering an area of 500 acres, 
was built during the First Five Year Plan, and was celebrating its 25th anni- 
versary. 

It produces a whole gamut of machinery and equipment, including skips, 
mud guns, bells, hoppers and mechanical equipment for blast furnaces. For 
ore mining and beneficiation it turns out caterpillar-type shovels of 5.2 cubic 
yard capacity, walking shovels of 18.3 cubic yard capacity and 246 foot 
length of beam, crushing and grinding equipment, and sintering plants. It 
is a major Soviet producer of rolling mills and also produces drilling der- 
ricks for the oil industry. 

The shops consist of a pattern shop, iron foundry with cupolas, steel 
foundries with electric and open hearth furnaces, shops for stamping, forg- 
ing and pressing (including an 11,200-ton press), mechanical assembly 
shops, power stations and auxiliary departments. Uralmash has also a timber 
area and quarries, and is engaged in other industrial construction (pe- 
troleum), reconstruction of existing plants and in building new housing. 
There are 16,000 employees in the plant of whom 10 per cent are technical 
graduates, including the research staff for rolling mills and mining. Indus- 
tria! plants made by Uralmash are erected by contracting organizations. 

The steelmaking department is made up of four electric furnaces, three 
6-ton and one 9-ton units, plus one acid open hearth furnace of 34-ton 
capacity, two basic open hearths of 67-ton capacity and one basic open 
hearth furnace of 90-ton capacity. Vacuum casting is done in a stream for 
special and large castings at a maximum available vacuum of 0.079 inches 
of mercury. Large castings are primarily for forged rolls to be used for hot 

and cold rolling. 

On a tour of the plant, the blast furnace group visited the machine shops 
of which the oldest unit was built in 1933. Forty per cent of the employees 
in this shop are women. 

. In the machine shops they noted a bar rolling mill for bars over four 
inches with a sliding stand and a hollow spindle. The machine tools in the 
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plant consist chiefly of American (Cincinnati, Bullard, Niles and Betz) and 
German (Waldrich and Wagner) manufacture. Uralmash reported that it 
had built a vertical boring mill with 65-foot diameter turntable for a plant 
in the USSR, which indicates the size of equipment it can build. 

During the inspection of the machine shop the group saw a 6.6 by 82 
foot (540 square feet) sinter plant completely assembled for India. This 
plant has cast steel pallets of 0.30 to 0.40 per cent carbon. Uralmash is 
also designing 2,160 square foot sinter plants for use in the USSR. 

A device, as yet untried, for use in drilling mine shafts was under con- 
struction. It consists of a rig approximately 82 feet in height to drive a 
shaft 20 fect in diameter. Cutting is done by two planetary bits. It has 
scraper buckets for removing the muck. Uralmash was also making mining 
crushers of the Symons cone type with a maximum diameter of 60 inches. 

Another piece of mining equipment being built was a dragline with a 
325 foot boom and a 33 cubic yard bucket for stripping coal. 

A blast furnace mud gun under construction had a capacity of 17.6 
cubic feet of clay per stroke. The nose of the gun has a six-inch internal 
diameter and a nine-inch outer diameter. It was made of 11 per cent man- 
ganese steel. A large blast furnace bell and hopper assembly was being 
finished. The 17 foot diameter bell was being machined on a dual-tool, 
vertical boring mill with tools 180 degrees apart. After machining the bell 
was to be coated with a single layer of high chromium iron for abrasion 
resistance. The hoppers were stated to be cast in a mold made of 36 per 
cent CrO; for smoothness of the casting. The bell and hopper were both 
made of 0.30 to 0.40 per cent carbon and 0.80 per cent manganese steel. 
It was said that, at the time of the visit, the plant was making equipment for 
seven new blast furnaces scheduled for construction in the USSR during 
1958. 

They were building a 33,600-ton press, but said that the largest unit in 
the USSR was a 39,200 ton press. A rail and section straightener of the 
Loewy type also was being built. A vacuum-powered turbine rotor in the 
rough was also inspected. Uralmash also makes various types and sizes of 
gears, ой drilling equipment for depths up to 16,400 feet, as well as line 
pumps for the oil industry, and mechanical crane equipment for hot metal 
and pouring cranes. 

Part of the group also visited the pattern shop, where 500 people, includ- 
ing a large number of women, make wooden patterns. The patterns showed 
good workmanship. 

One striking feature was the uniformity of the orders. Large numbers of 
identical equipment are made, which is conducive to economy. The plant 
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is rather crowded with machinery in process, which indicates that a large 
volume of work is going through. 

On the outside of the plant was noticed a poster which stated: “Produc- 
tivity of Labor is the Most Important Factor in the Victory of Socialism”. 
Another poster depicting three men carried the message that they had used 
their brains as well as their hands. Other slogans emphasized the benefits 
of economy, such as the following: “1 per cent less in rejects saves 100,000 
rubles per year, 1 per cent more casting production saves 93,000 rubles 
per year, 1 per cent increase in instrument production, 125,000 rubles per 
year; ] per cent savings in electric energy, 481,000 rubles per year; 1 per 
cent saving in fuel, 840,000 rubles per year." 

The group also saw a very few small, three-wheeled automobiles, fur- 
nished free by the government to war veterans with missing limbs. It was 
stated that a mill-injured man could receive one of these vehicles at part cost, 
but none was for sale to the general public. 
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TABLE NO. 1 


Soviet Blast Furnace Data 


Magnitagarsk 


- 
Шш Tabulation of Representative 
Plant Cheliabinsk 
‘Working Volume—cu m 930 1,386 1,120 
Working Volume —cu ft 33,000 49,000 40,000 
Hearth Diameter ........... 23 26'10 23'10 
*“Iran Production—nt per day : 1,140 1,830 2050-2300 
Coke Rate Ib/nt Я m 1,520 1,520 1,300 
Slag Volume—lb/nt én 1800 to 1900 1,100 
Limestone—lb/nt арсен 580 580 10 
Dry Dust—lb/nt s 100 100 70 
Wind Volume—cfm .............-------- 66,000 98,000 86,000 
Top Pressure—psi Eis 22 22 11-13 
Blas! Pressure—psi "n 37-38 37-38 31 
Blast Temperature—deg F .. 1470-1650 1470-1650 1650 
Blast Moisture—grains/cu ft 10-11 10-11 9-11 
Top Temperature—deg Р ыз 480 480 650 
No. Charges per Day ne — 204 210 
No. Casts рег Day A — 607 - 
No. and Size of Tuyeres oo 14-7" 16-7” 16-7" 
Sinter in Burden—per cent чӣ 60 60 93 
Oversize Ore—per cent We 40 40 7 
Average Fe—Burden— per cen 45 45 52 
Sinter Basicity ... .... —Ü Ұз 0.50 0.50 1.25-1.45 
Sinter Temperature Cold Cold Hot 
No. and Size of Stoves—1000 sq ft . á -- — 4 @ 182 
Total Stove Capacity—1000 sq ft .... -- — 728 
Maximum Dome Temperature—deg Е... -- — 2500 4- 
Automatic Stove Change E 
Semi-Automatic Change 5 2 Fees. 2 Fees. — 
Large Bell Diameter ............ ......... А - = = 
Large Bell Angle—Degree -- - - 
Stockline Diameter қ -- - = 
Ratio Stockline/Bell Area — ~ = 
Life of Bell and Hopper .. 2 Yrs. 2 Yrs. 3 Yrs. 


"Working volume from centerline iron notch to large hell in open position. 
* Higher production at Magnitogorsk based on 100 per cent sinter. 


2450-2500 
1,3 


1.87 
3 Yrs. 


Kuznetsk 


27 
1500-1650 


11 
570-650 
ae 


1.86 
3-4 Yrs. 


Zaporozhstal 

960 1,386 
34,000 49,000 
23’ 2610” 
1,470 2,100 
1,580 1,580 
1,740 1,740 
500 500 
130 130 
73,500 88,000 
12.5 12 
25-28 29-31 
1620 1550 
10-11 10-11 
750 750 
186 212 
E 7 
14-7" 16-7” 
100 85-90 
46.5 47.5 
1.0 10 
Hot 1100 F 
4 3 @ 269 
= 807 
2150 2150 
2 Fees 3 Fees. 
= 147” 

= 5 
-— 19'6" 
= 1.80 


Plant 


Furnace No. 22.2... 


Туре af Iron 


Volume—cu m .... 
Volume—cu ft 

Wind Volume—efm 

Top Pressure—psi 

Blast Pressure—psi 

Blast Temperature—deg F 
Blast Moisture—gr/cu ft 
Oxygen Enrichment—per cent 
Number of Tuyeres 
Size of Tuyeres—in. .. 
Daily Production—nt .. 
Hearth Diameter—ft 


Coke Rate—lb/nt 
Slag Volume Ib/nt . 
Per cent Sinter 


NA—Not Available. 
ty “Anticipated. 
™ **30 per cent Lump Ore +- 3-3“ 


TABLE NO. 1 (Continued) 


Krivoi-Rog 
1 2 3 4 § 
Under Planned 
Construction 
Foundry Basic & Fdry Basic — — 
1000 1250 1386 1719 1719 
35300 44200 48800 60700 60700 
NA NA NA NA NA 
103 118 132 16-22 16-22* 
31 31-32 NA NA NA 
1435-1560 1470-1560 1560-1650 1830-2010* 1830-2010* 
1 11 1 NA NA 
16 16 16 NA NA 
7 7 7 NA NA 
1320 1760 2040 935000/Yr* 935000/Yr* 
23 26.2 26.9 NA NA 
Basic Fdry 
1640- 
1640-1660 1600 1660 1600 NA NA 
NA NA NA NA NA 
107% 100 100 МА МА 


Nevo Tula 


------------- 


1 


Ferro- 
Manganese 
333 

11750 
24700 

15 

п 

1650 

6.5 


12 
4% 
250 
16.4 


NA 
NA 
NA 


2 


Foundry 
930 
33000 
56500 
13 

147 
1380 
16.6-17.5 
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TABLE NO. 2 


Cheliabinsk Blast Furnace Analyses, May 1958 


Per Cent 
Siderite 
32-33 

79 


45 


Burden (per cent) 
60 Sinter (Including 20 per cent Siderite ore in mix) 
20 Siderite ore 
20 Limonite ore 
Sinter 
Fe 45.0 
510: 16.0 
Һ1.0, 2.53.0 
Cad 8.0 
MgO — 
Basicity Ca0/Si0. O.5ratio 
Slag Analysis 
510. 38.39 
A10, 14-16 
Са0 35-37 
MgO 5-7 
Sulfur 0.8-1.0 
Basicity Са0/510. 0.93 ratio 
Limestane Analysis 
Саб 52.53 
Acids 1.5.2.5 
Iron Analysis 
с 3.54.0 
Si 0.6-.9 
Mn 13.15 
P 0.20 
S 0.020-.040 
Coke Analysis 
Ash 11 
$ 0.5 
Њо 25 


Limonite 
48-49 
10-12 
2-2.5 

0.5 


TABLE NO. 3 


Cheliabinsk lron and Steel Plant: 


Analysis of Blast Furnace Material Inputs and Outputs 


For the Month of April 1958 


Lb. Per Per Cent 
Material Pig Iron Mols- 
Inputs (metric) іше Fe Р Мп 510, — A1,0, М0 Ca0 
Bakal 
screened оге 960 9.60 49.30 0.034 112 1085 228 092 0.83 
Bakal 
siderite 776 223 3434 0.024 1.14 7.22 105 825 3.00 
Bakalsinter 2200 0.69 4531 0.047 142 1652 5.93 2.25 8.82 
Cheliabinsk 
sinter 850 — 47.00 0.038 1.17 16.44 481 120 8.74 
Cinder runner 40 
Metal additions 71 
(scrap) 
Coke ash 187 - 8.80 - -- 4852 3213 210 6.80 
Limestone 546 - 015 0.017 — 056 — 060 55.10 
Outputs 
Pig Iron 2205 — 93.5 — — ө» 
Slag 1880 — 0.25 — 114 4062 1419 608 36.98 
Flue Dust 229 - 40.90 0.061 113 19650 5.52 2.10 6.40 
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TABLE NO. 4 


Magnitogorsk Blast Furnace Analyses 


Burden (per cent) 
93 Sinter 
7 Ore—36 x 158" (15% minus 1/5") 


Per Cent 
Sinter Analysis Magnitogorsk Hi Sulfur 
Fe 50.0 53.5 
510. 10-11 80 
Al.0, 4.0 Max. 3.0 
Са0 13.0 9.0 
MgO 0.5 2.0 
$ - 0.05 
Basicity Са0/510. 12-13ratio 1.12 ratio 
Basicity for .035 S Iron 
Slag Analysis 
510; 35.0 
А1.0, 15.0 
Сай 36.2 
MgO 10.7 
$ 10 
Basicity Са0/510. 1.0 ratio 
tron Analysis 
6 4.5 
Si 0.70-1.0 
Mn 0.20 
Р 0.20 
$ 0.015-.035 
Coke Analysis 
Ash 11.5-12.0 
5 0.75 
H.0 2550 
Top Gas 
C0. 15.0 
со 25.26 
co/co: 1.67-1.72 
Н. 10 
Віџ 


90 


TABLE NO. 5 


Kuznetsk Blast Furnace Analyses 


Burden (per cent) 
Sinter—70-80 (30%-34”)* 
Ore—30-20 112-2" (10% minus %”) 


Per Cent 
Sinter Ore 
Fe 52.0 49.0 
510. 11-13 
$ 0.05 0.05-.06 
Ca0/Si0: 1.35-1.40 ratio 0.4 ratio 
Slag Analysis Limestone Analysis 
510, 38-39 1 10 
А1.0, 13.5 7 
Cad 40-41 54.0 
MgO 5.5 Nil 
$ 0.7-.8 
Са0/510. 1.05-1.1 ratio 
Coke Analysis 
Ash 10-11 
5 0.50 
н.0 2.5 
Iron Analysis 
Si 0.75 
Mn 0.40 
P 0.12 
5 0.050 
Tap Gas 
C0. 14.5 
co 28.0 
H; 1.5-2.0 
CH, 0.2 
с0/с0, 1.92 
B.T.U. 96 


"Sinter handled six times including 60 mile railroad transportation 
to blast furnaces. 


Excessive fines definitely cause poor blast furnace practice. 
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TABLE NO. 6 


Zaporozhstal Blast Furnace Tabulation 


"Working Volume—cu m 960 960 1300 1,239 1,386 
Working Volume—cu ft 34,000 34,000 46,000 44,000 49,000 
Hearth Diameter 23' 23 26-2" 262” 267107 
Iron Production—nt/day 1,470 1,1901 1,950 1,900 2,100 
Соке Rate—Ib ‘nt 1,580 1,740 1,580 1,580 1,580 
Slag Volume—lb/nt 1,740 1,740 1,740 1,740 1,740 
Limestone—Ib/nt §00 500 500 500+ 500 
Dry 0и51—16/пі 130 130 130 130 130 
Wind Volume—cfm 73,500 78,000 88,000 88,000 88,000 
Top Pressure—psi 12.5 117 12.5 117 12 
Blast Pressure—psi 25-28 265 29-31 29-31 29-31 
Blast Temperature—deg F 1620 1560 1620 1620 1550 
Blast Moisture— gr /cu ft 10-11 10-11 10-11 10-11 10-11 
Top Temperature—deg F 760 660 750-840 750 750 

No. Charges per Day 186 180 201 195 212 
No. Casts per Day NA NA NA NA 7 
No. and Size of Tuyeres 147” 14-7” 16-7” 16-7” 16-7” 
Sinter іп Burden—per cent 100 27 85-90 80 85-90 
Average Fe—Burden—per cent 46.5 50 475 47.5 47.5 
Sinter Basicity 1.0 10 1.0 1.0 1.0 
Sinter Temperature Hot Hot Hot Hot Hot 
No. and Size of Stoves—sq ft 4 4 3 3 3@ 269,000 
Total Stove Capacity—sq ft NA NA NA NA 807,000 
Maximum Dome Temperature—deg F 2150 2150 2150 2150 2150 
Automatic Stove Change Yes Yes Yes Yes Yes 
Large Bell Diameter NA NA NA NA 147* 
Large Bell Angle—degree NA NA NA NA 53 
Stockline Diameter NA NA NA NA 196" 
Ratio Stockline/Bell Area NA NA NA NA 1.80 


"Working volume from centerline iron notch to large bell in open position. 


TFdry. 
1120 0.H. Slag. 
NA—Not Available. 
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TABLE NO. 7 


Zaporozhstal Blast Furnace Analyses 


Basic Iron—80-100 per cent sinter 


Per Cent 
Sinter Ore 
Fe 46.5 51-52 
510, 148 19-20 
һ.0, -- 20 
Ca0 14.8 — 
MgO 0.25 0.25 
Ма0 1.20 - 
Basicity Са0/510, 1.0 ratio 
Slag Analysis 
510, 39.2 
А1,0, 8.0 
Са0 47.0 
MgO 1.45 
$ 10 
Ca0 + Mg0/SiO, 1.26 ratio 
Limestone Analysis 
Саб 53 
510, 23 
{ran Analysis 
Si 0.75 
Mn 1.80 
8 0.03-.04 
Coke Analysis 
Ash 97 
Volatile Matter 0.71 
8 1.80 
Њо 3.1 


Drum Test 347 


174 


TABLE NO. 8 


Novo Tula Blast Furnace Analyses 


(per cent) 


Krivol-Rog Bog 


Hematite ore 
54 47 
— 0.3 
18 20 
1 3 
1 1 
05 0.5 
0.015 0.015 


0.01 


Chiatura 
Manganese 
ore 


3.5 
39 
20 


CHAPTER 10 


Figures 


Figure 
Number Subject 


. Cheliabinsk Iron and Steel Plant: Sketch of New Blast Furnace No.5. 

. Sketch Dimension Sheet for 48,000 Cu Ft (1360 Cu M) Blast Furnace at Magnitogorsk. 
. Sketch of Soviet Coke Test Drum. 

. Diagram of Blowpipe Arrangement at the Kuznetsk Blast Furnace. 

Sketch of Cast Iron Cooling Staves on Bosh of Kuznetsk Blast Furnaces. 

. Graph of the Gas Distribution in the Shaft of Blast Furnace No. 3 at Kuznetsk. 


. Sketch Dimension Sheet for New 1059 Cu Ft Volume (30 Си М) Coke Ovens to be Built in 
Soviet Union. 


8. Sketch Dimension Sheet for 77,660 Cu Ft (2200 Cu M) Blast Furnace. 
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LARGE BELL 
IN LOWERED POSITION 


8.2' 


% IRON NOTCH | ыз 


FIGURE No. 1: CHELIABINSK IRON AND STEEL PLANT 
SKETCH OF NEW BLAST FURNACE No. 5 
DIMENSIONS OF STACKS FOR 
60,680 CU FT VOLUME FCES. (1719 CU M) 
7 FCES. LIKE THIS ТО BE BUILT ІМ 1958 
EXPECTED PRODUCTION 1,100,000 N T /YEAR 
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FIGURE NO.2: SKETCH DIMENSION SHEET FOR 


48,000 CUBIC FOOT (1360 CU M) 
BLAST FURNACE AT MAGNITOGORSK 
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ROTOR SHAFT 


SIDE PLATES 


FIGURE No. 3: SKETCH OF SOVIET COKE TEST DRUM 
CHARGE: 900 POUNDS. 
STABILITY: PERCENT COKE IN DRUM 
AFTER 10 MINUTES AT 15 RPM. 
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SPACERS  ,— 15" STEEL SHELL 
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3%" STAINLESS STEEL 


FIGURE No. 4: DIAGRAM OF THE BLOWPIPE ARRANGEMENT AT 
THE KUZNETSK BLAST FURNACES. 
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FIGURE No. 5: SKETCH OF COOLING STAVES ON BOSH OF 
KUZNETSK BLAST FURNACES 
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ANNULAR AREA IN PER CENT OF STOCK! LINE AREA 


© чою 9 
= Onno - 


1. BLOWING RATE 86485 CFM 
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СНАРТЕК 1 


General Summary of 
Open Hearth Steelmaking Facilities 
The delegation visited four fully integrated plants having open hearth 


shops. These plants with their annual open hearth ingot producing capacities 
in net tons are shown below: 


Annual 
Plant Net Tons of Ingots 
Cheliabinsk 1,650,000 
Magnitogorsk 6,600,000 
Kuznetsk (Stalinsk) 3,300,000 
Zaporozhstal 3,025,000 


These four plants with 66 open hearth furnaces produce about 26 per cent 
of the total steel ingot production in Russia. The plants are fairly modern, 
three were designed and constructed in the early 1930s, and one (Chelia- 
binsk) in the 1940s. Their production rates, as judged by tons per 1,000 sq 
ft of hearth area per hour exceed the average of all Russian plants by 25 
to 32 per cent. even though the production rates of all plants have shown 
improvement of approximately 20 to 25 per cent in the period from 1950 
to 1955. This improvement has been accomplished by training and develop- 
ment of personnel, improvement in operating techniques and the introduction 
of new technology. 

Descriptions and sketches of these four plants, showing numbers of shops 
and furnaces, size of heats, layout and equipment and operating practices are 
given in more detail subsequently. General observations, with special ref- 
erence to variations from normal American practice, are given here. 


Heat Size 


The furnaces range in capacities from 105 to 440 tons, the larger heats 
tapping into two ladles. The largest heat tapped into a single ladle is 275 
tons. Thirty-eight of the 66 furnaces in these plants were tapping heats into 
two ladles. By American standards, furnaces making the larger heats are 
over-charged, with depths of bath from 47 to 49 inches. 
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Equipment 


The Russian open hearth shops аге very generously provided with auxili- 
ary equipment. From 50 to 100 per cent more cranes are provided than is 
the practice in this country with similar furnace layouts. Of course, two 
cranes are required when tapping into two ladles from a double heat furnace. 
Charging boxes are from 32 to 62 cu ft capacity. The usc of two charging 
machines on one furnace is frequently practiced to expedite furnace charging. 
At Magnitogorsk one shop has a trolley crane running along the back of the 
furnaces for spout removal and stopper setting instead of the usual jib cranes. 

The shops are all equipped with indicating and recording control instru- 
ments, automatic reversing equipment, and immersion pyrometers. 


Furnaces 


Because of the type of fuel used. furnaces have camel-back roofs with 
Venturi-type port ends and double slag pockets. Basic brick is used in the 
roof and a combination of sprung. suspended and hold-down type of con- 
struction is used. Roof life varies from 400 heats on the 440-ton furnaces 
to 700 heats on the 220-ton furnaces. Generally. no roof patching is re- 
quired during this period. However, it was stated that at Stalinsk one small 
patch at the back skew (between flush holes) may be required during the 
campaign. Some basic refractories are used in slag pockets, fantails and 
checkers. Mixers are generally lined with basic brick and have clay brick 
roofs. 

To prevent damage to the basic refractories, the temperature of the roof 
is held to a 2700 F minimum except for one or two shutdowns during the 
campaign for slag pocket cleaning and minor repairs. At Stalinsk auxiliary 
fuel burners are used to maintain roof temperature during front wall repairs. 

Magnesite is used for bottom maintenance, burnt dolomite for slag line 
make-up and raw dolomite for banking doors. 


The open hearth regenerators are used to heat a mixture of coke oven and 
blast furnace gases in three of the plants; blast furnace gas flow is held con- 
stant. The Kuznetsk plant used regenerated mixed coke oven gas and pro- 
ducer gas. A small amount of oil or tar is added in the furnace ends at some 
of the plants to impart luminosity to the flame. Also, the injection of outside 
air by compressed air jets in the gas port is practiced in three out of the four 
plants. Total fuel consumption varies from 3,900,000 to 4,300,000 gross 
Btu per ton, which includes miscellaneous fuels. 
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Considerable research is being done in the Soviet Union in connection 
with automatic regulation of fuel control to improve production rate and 
fuel economy. Their general approach is to utilize maximum fuel input 
consistent with the process requirements, efficient fuel utilization and avail- 
able refractories. Among the more practical methods which have been 
proposcd, one utilizes roof and checker temperatures as an impulse to actuate 
a complicated electronic relay; the other has pre-set values of blast furnace 
gas, coke oven gas and air on individual controls for different heat periods. 
Any one of the settings may be sclected by the first helper by moving the 
handle on the master control. Both of these methods have the disadvantage 
of an unmeasurcd factor introduced by air infiltration and furnace reactions. 

During the return visit of the Sovict delegation, considerable interest was 
expressed by their stec] producing group in the subject of continuous analysis 
of waste gases, which as yct has not been developed satisfactorily in the 
USSR. 


Oxygen 

The use of oxygen in open hearth steel production in the Soviet Union lags 
behind other technological improvements. However, at Cheliabinsk 700 to 
1,200 cubic feet of oxygen per ton are used for enrichment of air. At 
Zaporozhstal approximately 700 cubic feet per ton are used for enrichment 
of air and for decarburization of the bath. A lance through the roof is used 
after the steel is under 0.30 to 0.40 C. 


Materials 


In general, a higher percentage of hot metal in the charge is required in 
the USSR than in America. The average charge is approximately 65 per 
cent hot metal and 35 per cent scrap. The hot metal is lower in silicon 
(0.6 to 0.9 per cent). The charge ore is coarse (one to five inches) with 
four to eight per cent SiO,. The limestone is smaller than in United States 
practice, being screened from 1.2 to 4 inches. Fluorspar is replaced by 
bauxite in the open hearth because of its high cost. Uniformity of charge 
and charge materials, both chemically and physically, is outstanding; this 
uniformity is obtained by selection and preparation. 


Furnace Practice 

Ore or scrap is charged on the bottom under the limestone. Front and 
back flushing is practiced at all plants. The maximum firing rate for 440- 
ton furnaces is approximately 125 million Btu per hour and for 220-ton 
furnaces, 110 million Btu per hour. Approximate tap to tap times are 
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8 to 9 hours for single heat furnaces and 12 to 14 hours for double heat 
furnaces. Maintaining the roof at a minimum temperature of 2700 F (1400 
F when patching) contributes greatly to eflicient operation, consistently high 
air preheat and short heat times. Two spouts with water cooled noses, one in 
each end door, are used for adding hot metal. These are suspended by chains 
from the furnace steel work and do not interfere with the movement of charg- 
ing boxes past the furnace. This arrangement minimizes delays in charging 
cold materials and hot metal. Most of the shops have mixers and hot metal 
transfer cars. 

The working force is larger than in American shops for both supervision 
and labor. First, there is the necessity for manning additional equipment 
such as extra cranes. Also. maintenance crews are larger than in American 
practice. Then, manning crews themselves are larger. For cxample, there is 


an additional helper on each furnace crew (with two extra helpers on their 
440-ton furnaces). 


Pit Practices 


Bottom pouring is used extensively in the USSR. particularly іп the 
Ukraine. Also. a double stopper setting in the ladle. which allows pouring of 
two ingots from the ladle at the same time, is used in top pouring. Stopper 
heads are made of clay and nozzles of either magnesite or magnesite veneer. 

Autopour is used in one shop at Stalinsk. 

All plants visited by the group are equipped with ladle tanks for stopper 


well make-up. Individual tanks are used for each nozzle in double nozzle 
ladles. 


Nozzle sizes in the shops visited ranged from 1.2 to 2.2 inches. 
Molds are sprayed with thin dehydrated tar. Cleaning before coating at 
one plant is done with brushes, at another, with hydraulic water at 365 psi. 


Ingot weights varied from 5.8 to 17.6 tons. The most commion ingot size 
was about 22 x 26 inches. 


The pit sides of the open hearth shops are paved with cast iron blocks, 
permitting very good housekeeping in this area. 


Delays 

Due to the abundance of equipment, good quality of raw materials, basic 
roofs and the use of magnesite for bottom maintenance, operating delays 
are held to a low level. 
Product 


Only rimmed and killed steels are produced. No steels are made by a 
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semi-killed practice. Hot tops are gencrally of the removable brick-lined 
type. A high percentage of the steel made is of the common structural 
grades for their extensive construction program. 


Future 


As to the future of steelmaking in the USSR, the following predictions were 
made by a representative of the Soviet Ministry: 


1. 70.000.000 tons of ingots by 1960; 125,000,000 tons by 1975; to be 
obtained by new construction as well as by expansion and technologi- 
cal improvements in existing units. (The Seven-Year Plan calls for 
95 to 100 million tons of capacity by 1965.) 


2. Production of steel by pneumatic processes will increase to 10 per 
cent of total. 


Large clectric furnaces of over 200 ton capacity will be constructed 


4. New open hearths of 550 ton capacity will be built. 


In general, observations of open hearth operations in the plants visited 
left the delegation with the impression that practices in the Soviet Union com- 
pare favorably with efficient American practices. Precautions taken to insure 
uniform and continuous operation of the primary unit, the furnace, by the 
selection and preparation of charge materials, furnishing ample servicing 
equipment to avoid delays, the use of basic refractories, good maintenance of 
furnaces and equipment, and intensive training of personnel, both super- 
visory and labor, were outstanding. 

Central technical direction has been well accepted at the plants and ap- 
pears to have paid off in the results obtained. This is indicated by the fact 
that the same good practices were found in all of the plants visited. 

Also, the policy of promoting on ability, with separate rewards for sen- 
iority, and bonus systems and honor roll citations for outstanding perform- 
ance scems to develop in the worker some sense of proprietorship and a 
strong desire to put forth his best efforts. 

At the present time most of the steel produced in the plants visited would 
not be competitive with the higher quality made in this country. The prob- 
lem of improving the quality of their steel will unquestionably become more 
important in the future. 

The following descriptions are confined to open-hearth facilities. For 
information about the general nature of the individual plants the reader is 
referred to Part III of this report. Не can also obtain a general impression by 
examining the layout sketches provided for three of the four plants. 
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CHAPTER 2 


Kuznetsk Iron and Steel Combine at 


Stalinsk in Siberia 


Current production at Stalinsk plant approximates 3,300,000 tons 
of steel ingots per year. About 30 per cent of the production is rimmed steel 
and the balance is killed stcel. 

The steel producing facilities consist of two open hearth shops in line 
with each other with 15 furnaces, and an electric furnace shop. Number 1 
Open Hearth Shop has two 210-ton furnaces and five 420-ton furnaces. 
Number 2 Open Hearth Shop has two 210-ton furnaces, and six 420-ton 
furnaces. 

The following typical charge is used in the open hearth: 63 per cent 
hot metal, 37 per cent scrap. 6 per cent to 10 per cent ore. and 5 per cent 
limestone. 

The 420-ton furnaces tap their heats in two ladles. Each ladle is equipped 
with two nozzles. 

The small electric furnace shop. equipped with two 33-ton furnaces, pro- 
duces roller bearing, stainless, and transformer steel. They contemplate 
discontinuing operation of electric furnaces at this plant. 


Production Rate and Delays 


The 210-ton furnaces produce 170,000 tons per year, with an average 
tap to tap time of 9 to 10 hours and production rate of 20.5 tons per operating 
hour. The 420-ton furnaces produce approximately 250-260,000 tons per 
year, with 13 to 14 hours tap to tap time and 29 to 31 tons per operating 
hour. 

Control of the delays is good. Normal fettling time is 15 to 20 minutes. 
Bottom delays average seven minutes per heat. Bottom repairs (five hours 
each) are scheduled two times per month on 420-ton furnaces, and three 
times per month on 210-ton furnaces. The furnace bottoms examined by 
the delegation looked clean. When required, the bottoms are blown with 
compressed air and repaired with a mixture of 30 per cent burned dolomite 
and 70 per cent magnesite. Total delays, including outage time for furnace 
repairs and relining are seven to eight per cent. This does not include the 
time required for normal fettling (approximately three per cent). 
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Equipment and Facilities 

To take care of its seven furnaces, Open Hearth Shop No. I has ten 
cranes, including two floor cranes (138, 38.5 tons), five pit cranes (300, 55, 
16.5 tons) equipped with autopour, and three 11-ton double hoist (magnet 
and bucket) stock yard cranes. The shop has three 8.25-ton low type 
charging machines and a dolomite machine. 

Shop No. 2 with eight open hearths has 12 cranes: three floor cranes 
(138, 38.5 tons), six pit cranes (300, 55, 16.5 tons), and three I 1-ton 
double hoist stock yard cranes. In addition, the shop has four 8.25-ton 
low type charging machines and two dolomite machines. 

Each shop is equipped with a 1,320-ton mixer, lined with chrome magne- 
site brick and fireclay brick roof. Lining life is approximately one and one- 
half years. Both shops use hot metal transfer cars for delivery of hot metal 
from the mixer to the furnaces. The spouts for hot metal addition are 
the same type as those used at Magnitogorsk. 

The stockyard for both shops is under one roof. It has two loading tracks 
at an elevated level, and one unloading track at the lower level. Bins for 
scrap. limestone, dolomite, magnesite and bauxite are located between the 
loading and unloading tracks. Each shop has two stockyard engines. 

Both shops use 44 cubic foot charging boxes, which did not appear to be 
of good quality. The average charge for 420-ton furnaces consists of 12 
buggies (48 boxes) of limestone and ore and 32 buggies of scrap. The 
average charging time is 2 hours 30 minutes. 

The furnaces in both shops are equipped with an automatic furnace 
reversal, operating on a temperature basis, with an 8 to 12 minute reversing 
cycle. The checker temperature is taken by a radiation pyrometer sighted 
on the roof one-third of the distance from the cold end. The temperature 
fluctuation is from 2430 to 2630 F. 


Furnace Dimensions and Construction 


The furnace dimensions are summarized on the following page in tabular 
form. The measurements in the first column apply to four 210-ton furnaces, 
in the second column to eight 420-ton furnaces and in the third column to 
three 420-ton furnaces. 

In Soviet practice hearth dimensions are taken at the metal level within 
the bank instead of brickwork. It was said that the thickness of the bank 
at that level is approximately 10 in. (250 mm). The principal Soviet measure 
of open hearth performance is the daily output in tons per square meter 
of furnace hearth area. This difference in method of measurement should 
be taken into account when making international comparisons. 
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Four Eight Three 


Measurement 210-ton 420-ton 420-ton 
Hearth length. 2 48.5 1 48.5 ft 52.5 ft 
Hearth width 21580 11% 17.11 
Heaith area 765 sq ft 830 sq ft 900 sq ft 
Bath depth 3lin. 48 in. — 
Length of furnace— 

Center to center 98.5 ft 98.5 ft 98.5 ft 
Over-all furnace length 85.5 ft 85.5 ft 85.5 ft 
Distance hetween furnaces 
{at air port end walls) 197 ft 197 ft 197 ft 
Roof span - 248 
Roof rise... . 49in. 
Size of door opening 39 in. bottom. 46 in. ton. 45 in. height 
Checker volume one end (cu ft) gas 3,400 3,400 5,000 
air 5,700 5,700 6,750 
Checker depth 13.5 ft — mE 
Size of checker opening . 6x6in. 
Type af checker brick а Peterson 


In constructing furnace bottoms at Stalinsk, 4.6 in. fireclay brick is first 
laid on the pan. Then four rows of high magnesia brick, two of 4.6 in. 
brick and two of 9.2 in. brick, are laid on the top of the fireclay brick. 
Finally, approximately 12 in. of grain magnesite mixed with 15 per cent of 
open hearth slag is sintered on the top of the brick. This requires approxi- 
mately 90 hours. The expected bottom life is about 10 years. 

Burnt high magnesia brick is also used for the front and the backwall 
construction. The thickness of the front wall is 27.6 in. at the door sill 
line and 23 in. at the top. Once every 24 hours, the front is made up with 
crushed used basic brick mixed with 10 per cent clay and water. Life of 
the original front is approximately 80 heats, after which small patching 
and partial jam replacements are required. While this is being done firing 
through the port is discontinued and coke oven gas is fired through the doors. 

The backwall slope is 57 degrees. The thickness of the backwall at the 
door sill level is 34 in. and 22 in. at the top. During a reline the backwall 
is taken down to slightly below the slag line. Water coolers are used to 
support both front and back skew-back brick. 


Refractories 


The furnace doors are lined with six inch fireclay brick and last about 15 
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heats. Limestone fines 0.4 to I in. are used for banking doors with the crane 
and bucket. The average consumption of this material is 50 lb per ton. 

Burnt basic brick is used for the furnace construction above the floor 
level. In addition, it is also employed for the construction of the slag pocket 
and fantail arches, false walls and the upper 10 courses of the checker brick. 
Some Zebra arch construction is also being tried experimentally. 

Magnesite, and burnt and raw dolomite are used for the normal fettling 
and botton maintenance, with the following average consumption: 10 Ib per 
ton of ingots of raw dolomite, 20 Ib per ton of ingots of burnt dolomite, and 
20 Ib per ton of ingots of magnesite. 

Because the Soviet open hearth operators obtain a life of 450 to 500 
heats per roof on double heat furnaces and 600 to 700 heats per roof on 
single heat furnaces, some detailed comments on the materials, construc- 
tion. and practices employed are given at this point. 

The following information has been obtained from the samples of Rus- 
sian basic brick: 


Chrome-Magnesite 


Roof Brick Brick Magnesite Brick 

MgO — ИН 69.07 47.20 93.98 
Сг.0, . Р ез «c. 1122 21.22 - 

A1.0. р - а ; 6.45 9.66 .63 
Ғе-0, - 8.15 13.74 1.57 
Sid. В ; 4.25 6.03 1.99 
Ca0 . T S au RENE 3.73 2.02 1.67 
Bulk density, g/cc -. TT 2.89 2.93 249 
Temp. failure under load, 25 psi 2800 — — 

Porosity, per cent . 7 Ё 214 234 21.6 


The Russian brick are made from a natural magnesite which tends to 
be higher іп CaO but lower in SiO, than American sea water grades, but 
with comparable MgO content. A chief difference is the type of chrome ore. 
American brick are all made of Philippine ore, the grains of which are gen- 
erally single crystals. The grains of Russian chrome ore, which is higher 
іп Cr;O; and lower in Al,O;, appear to be aggregates of several different 
crystals. 

The Russian roof brick is notable for the clean separation in sizes between 
chrome ore and magnesite, the former being uniformly coarse, and the 
latter mostly fines. This is the general pattern in American roof brick but 
more chrome fines are generally found in the American brick. The Russian 
brick are well fired, but show evidence of poor control in pressing, with 
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A second sample of roof brick from Stalinsk was analyzed in another 
laboratory. Petrographic examination of the unused brick showed the fol- 


lowing chemical analysis: 
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Fe.0; 


510; .. 


A10; 


Ca0 . 


MgO 
Сг-0, 
Ті0, 


8.5 рег сепі 
4 per cent 
4.5 per cent 
2.3 per cent 
75.3 per cent 
5.17 per cent 
0.14 per cent 


The laboratory reports the following: 

The brick is very friable so it was necessary to impregnate it with Canada 
balsam before making a thin section by hand. Because of the presence of 
iron and chromium oxides, most of the section was opaque or nearly so. 
Magnesium oxide (periclase) is in minute grains, the space around them 
being filled in by the metallic oxides. A black glass (vesicular) is probably 
iron and calcium silicates. The forsterite is in minute needles and is not 
of much use as a binder. Spinel occurs in small isolated crystals. 

The firing temperature of the refractory has not been too high since 
there is no indication of mullite and the iron oxide is hematite rather than 
magnetite. 

Part of the sample was pulverized for X-ray analysis. Phases less than 
two per cent cannot be determined by this method. The X-ray crystal analy- 
sis was: 


MgO sss ss. 70x per cent 
Chromite 10+ per cent 
Forsterite 5-8 per cent 
Hematite = 5+ per cent 
Spinel 0... 2-3 per cent 
Glass .... s.s». indication 


The chemical analysis showed over two per cent СаО. Calcium does not 
show up in either the petrographic or X-ray analysis, so it may be present 
as a calcium silicate glass or as complex calcium silicates of not more than 
one per cent of any one phase. Later a member of the Soviet delegation 
visiting the United States said that in the manufacturing of roof brick a 
considerable percentage of grog (rejected and used basic brick) is used. 


Roof Maintenance and Construction 

At Stalinsk the 210-ton furnaces obtain a roof life of from 600 to 700 
heats and the 420-ton furnaces from 450 to 500 heats. Generally, two 
intermediate repairs are made. They are classified as hot repairs and consist 
of replacement of front wall, side walls and end walls and 10 to 15 courses 
of the checkers. Slag is removed at the same time. As a rule, no roof 
patching is required. However, at times one small patch at the back skew 
between the two slag holes may be required. The approximate pattern of 
furnace repairs is as follows: 


210-ton furnaces—hot repair after every 230 heats and reline after 700 
heats. 


420-ton furnaces—hot repair after every 170 heats and reline after 500 
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heats. The intermediate repairs require 72 hours and reline four to 
six days. 


The roof is blown off with air every 24 hours and its temperature is 
maintained at a minimum of 2750 F. except when the front wall is patched. 
At that time, it is kept between 1450 and 1500 F by auxiliary coke oven 
gas firing through the doors. The importance of maintaining a high mini- 
mum roof temperature should be stressed. 

Following are the principles of open hearth roof construction adopted 
in all Soviet steel plants that were visited. 

Every ninth brick in the transverse cross-section is suspended with a V& 
in. sheet, by bending it over the angle iron, laid in sections over the entire 
length of the roof. Each roof brick has a hole on both sides. There are 
eleven suspension points over the transverse section of the roof in Stalinsk 
open hearth furnaces. The bricks that are not suspended directly on the 
angles are joined with the suspended brick and with each other by V in. 
diameter, 2 in. long pins. Such pins also go through a М in. sheet, laid 
between each pair of bricks not directly suspended on the angles. Each arch 
is finished off by driving three key bricks. At every double buckstay, the 
angles carrying roof suspension are in turn suspended to the arched super- 
structure. At this location, in addition to the suspension, there is also a hold- 
down by means of a sleeve. There are nine suspension points in the entire 
roof. During the furnace campaign. it is possible for the roof to rise, so that 
the sleeve is tight against the bottom of the steel arch. 

At times, it is necessary to remove a portion of the sleeve with a torch, 
but in some installations the original clearance may be retained. Observers 
were on the top of a roof which had 138 heats; the original clearance of 
2.4 in. was still in evidence. 

At Stalinsk, the use of basic brick in furnace construction is also extended 
under the floor level. The slag pocket arches are constructed with eight in. 
silica brick in the outer arch and six in. chrome magnesite brick, for tempera- 
ture resistance, in the inner arch. Twelve inch chrome magnesite brick is 
used for construction of fantail arches, while silica brick is used for checker 
arches. Slag pocket walls are built with silica brick and false walls with 
chrome magnesite brick. Slag pocket paving is laid with two rows of used 
chrome magnesite brick and covered with a layer of crushed chrome magne- 
site brick. In laying the checkers, Peterson-shaped chrome magnesite brick 
is used in 8 to 10 top courses. 


Three sketches of the open hearth roof construction at Stalinsk are pre- 
sented following this page. 
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STALINSK PLANT 
Open Hearth Furnace 
CR-MG Suspended Roof 
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STALINSK PLANT 
CR-MG Suspended Roof Open Hearth Furnace 
Section Thru ¢ Furnace 
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SECTION "А-А" 


Yin. PLATE RISE 491% in. L, SUSPENSION 
9th BRICK FOR POINTS ACROSS ROOF 
HANGER. Vs in. PLATE 
EVERY TWO BRICK 


SPAN — 24 ft. - 334 in. 
ARCH SECTION AT € OF FURNACE 
1. MOST OF THE TIME THERE IS NO HOLD DOWN 
EFFECT. AFTER ROOF RISES 2%in. PIPE SLEEVES 3. НООҒ EMP. MAINTAINED АТ OR ABOVE 800 С 
PROVIDE HOLD DOWN AGAINST ARCH CHANNEL. | à | 
2. TAPERED KEYS HOLD SUSPENSION RODS AGAINST, ^ BRICKS PINNED TOGETHER WITH %х21п, PIN 


ARCH CHANNEL AT TOP AND TO ANGLES PLACED | 
FULL LENGTH OF ROOF ON TOP OF BRICK. 
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STALINSK PLANT 
Open Hearth Furnace 
CR-MG Suspended Roof 
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Fuel 


Twelve furnaces use mixed regencrated coke oven gas (470 Btu per cubic 
foot at 4.3 psi pressure) and producer gas (169 Btu per cubic foot at 0.8 
psi). The ratio of coke oven gas to the producer gas is 70:30, and the 
calorific value of the mixed gas is 360 Btu per cubic foot. The producer gas 
is generated in each shop by eight Wellman gas producers, which deliver the 
gas into a common main for the shop. 

Following firing pattern is recommended for the 210-ton furnaces: 


Fettling time 38,000,000 Btu/hour 
Begin charging to one hour after finish charging 109,000,000 Btu /hour 
One hour after finish charging to 30 minutes after hot melal addition 97,000,000 Btu/hour 
Thirty minutes after hot metal additions to melt 80,000,000 Btu/hour 
Working period 80,500,000 Btu/hour 
Refining period 80,000,000 Btu/hour 


The air input varies from 920.000 to 1.270.000 cubic feet per hour. 

The fuel input on 420-ton furnaces fluctuates from a minimum of 70,000.- 
000 Вш һош during fettling to a maximum of 120.000.000 Btu/hour 
during charging and melt down period. The change in firing rate is accom- 
plished by varying the input of coke oven gas. 

Three furnaces, two 210-ton and one 420-іоп. use regenerated coke oven 
gas and 15 pounds per ton of tar as fuel. The tar is injected through the 
checker bulkhead on the incoming end. When it was injected into the gas 
port, the results were not satisfactory. As in other plants the compressed 
air injection (70,000 cubic feet per hour) is employed in the gas port to 
aspirate the atmospheric air. This results in three to four per cent produc- 
tion improvement. 

Average fuel consumption in both shops at Stalinsk is 3,900,000 gross 
Вш рег ton. including miscellaneous fuel used for drying. 


Materials 


Average charge in the open hearth shops consist of 63 per cent hot metal, 
37 per cent scrap, 7 to 8 per cent ore and 5 per cent limestone. Twenty 
pounds per ton of limestone and 35 to 40 pounds per ton of ore are used for 
working heats. The basic hot metal averages 0.5 to 0.7 per cent Si, 0.5 per 
cent Mn, 0.04 to 0.06 per cent S, and 0.14 per cent P. 

Some 20 to 25 per cent of total scrap is purchased. The quality of the 
purchased scrap did not appear to be as good as at Magnitogorsk. Open 
hearth ore is received from Magnitogorsk and is of good quality. The size 
of limestone, which is mined locally, is 1.2 to 4 inches. 

The following sequence of charging materials in the heat is used: ore, 
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limestone, orc, limestone, ore and scrap. A typical charge in a 220-ton 
furnace amounts to 11 tons of limestone, 24 to 27 tons of ore, 77 tons of 
scrap. and 132 tons of hot metal. In the 420-ton furnaces a typical charge 
contains 20 tons of limestone, 55 tons of ore, 165 tons of scrap, and 254 
tons of hot metal. 

The major portion of ferro-manganese (over 80 per cent) is added to the 
furnace. Twelve to 18 per cent FeSi is used for the block on killed steel (20 
pounds per ton). The addition of aluminum for deoxidation varies from 
0.45 pounds per ton to 2.65 pounds per ton, depending on the grade of steel. 


Pouring Pit 

The first shop is equipped with fifteen 210-ton capacity ladles and the 
second shop with sixteen 210-ton ladles. Ladle life averages ten heats. The 
420-ton furnaces tap into two ladles and are equipped with bifurcated spouts, 
which last about four heats. The tapping stream is controlled, when re- 
quired, by two stoppers with triangular shaped heads 11 inches high. Тһе 
stoppers are operated by a cable attached to an electrically-driven winch. 

Tanks are used for making wells, one for each nozzle. Each stopper 
assembly consists of a 2.2 in. stopper rod, 6 in. sleeves, a 6 in. screw type 
clay stopper head, and a 1.2 to 2.2 in. magnesite nozzle depending on the 
grade of steel. 

All heats are top poured. All tube steel is poured through a 25-ton tri- 
angular-shaped intermediate ladle, equipped with two 1.6 in. nozzles. This is 
done primarily to improve surface quality of the product. 

Seven mold sizes are used, varying in ingot weights from 5.8 to 10 tons. 
Closed-bottom inverted molds have plug openings in which steel plugs 14 
in. diameter and four in. high, cast by the foundry are used. The stools for 
the big end down molds are covered with a % in. plate, cut to fit in the 
bottom of the molds. In a separate building, equipped with a crane and 
a high platform. molds are sprayed with thin dehydrated tar. Inverted molds 
are set on a specially designed stool with prongs, so that the bottom of the 
mold is approximately six in. above the stool, allowing cleaning of the mold 
through the plug hole. When clay hot tops are used they are broken off 
manually in the shed at the platform prior to being sent to the stripper. 
Average mold consumption is 36 pounds per ton, and stools one pound 
per ton. 

In the mold storage building was a big-end-down mold with a steel 
ting, which was incorporated in the bottom of the mold when it was being 
cast. It was said that this was an experimental effort to prevent cracking 
of the mold. 
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Both shops use a common stripper building. which is equipped with three 
195-ton Morgan stripper cranes. One additional crane of German design 
is being constructed. When permanent hot tops are used they are taken off 
at the stripper by the universal stripper crane and placed on specially designed 
cars for return to the mold yard. Two locomotives service both shops for 
slag handling in the pit. Both shops have three locomotives to service 
molds and handle ingots. 


Manning 


Shop No. | with seven furnaces employs 520 laborers and 50 supervisory 
and clerical personnel. Shop No. 2 has eight furnaces and employs 620 
laborers and 58 supervisory and clerical personnel. The complement of 
supervision is determined on the same basis as at Magnitogorsk. 

A total of 540 masons. helpers and auxiliary personnel is available at 
the plant. This allows about 125 men per turn for open hearth service. 

At any given time, approximately 10 to 15 per cent of the employees are 
taking advantage of the opportunity to attend plant training schools to im- 
prove their positions. 
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СНАРТЕК 3 


Plant at Magnitogorsk 


In the Southwestern Urals 


In 1957 Magnitogorsk produced some 6,600,000 ingot tons, 60 to 
65 per cent of which was rimmed steel and the balance killed steel. The 
rimmed steel is rolled into various types of structural shapes, rounds and 
plates, and the killed steel goes into rails, tractor steel, springs, etc. 

Steel producing facilities consist of three open hearth shops having a 
total of 28 furnaces, four 220-ton, three 275-ton and twenty-one 440-ton 
furnaces. Normal practice is to charge 66 per cent hot metal, 34 per cent 
scrap and 6 to 10 per cent ore. Because of limits on pit crane capacity all 
of the 440-ton furnaces tap into two ladles each equipped with two nozzles. 


Production Rate and Control of Delays 


The 220-ton furnaces operate 8 to 9 hours tap to tap and turn out 24.2 
tons per operating hour. The 275-ton furnaces have tap to tap time of 
from 81⁄4 to 9 hours and produce 30.8 tons per operating hour. The largest 
(440-ton) furnaces take from 12% to 13V2 hours tap to tap and produce 
33 tons per operating hour. 

The open hearth shops at Magnitogorsk have an excellent record of con- 
trolling delays. The fettling time varies from 15 to 25 minutes per heat. 
Bottom delays average 1.3 to 1.4 per cent of tap to tap time. Total delays, 
which by Soviet methods of recording includes down time for relining, is 
about seven per cent of calendar time (excluding normal fettling time or 
three per cent). The entire organization appeared well coordinated and cog- 
nizant of the importance of performing its job in a manner which would 
achieve maximum production. 


Equipment and Facilities 

Open Hearth Shop No. 1, with three 275-ton furnaces is equipped with 
no less than eleven cranes, including one mixer crane, two floor cranes 
(138, 33 tons), two casting cranes (385, 83, 16.5 tons), two 16.5-ton stock- 
yard cranes, two 16.5-ton mold yard cranes and two 16.5-ton cranes with 
grab buckets for handling limestone, ore and miscellaneous material in the 
material storage building. 

The shop also has two 11-ton, low type charging machines. There are 
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three tracks in the lean-to and one crossing. The shop has no mixer at the 
present time and charges direct metal. 

Open Hearth Shop Мо. 2 with 13 furnaces has 24 cranes: one mixer 
crane, four 138-ton floor cranes, nine casting cranes (297, 55, 28 tons), and 
six 16.5-ton stockyard cranes. Two of the last-mentioned are equipped with 
magnet and bucket hoists and the balance have magnet hoists. 

Two 16.5-ton mold yard cranes and two 275-ton Universal type stripper 
cranes complete the list. 

The shop also has seven 8.25-ton, low type charging machines and one 
1,650-ton mixer lined with 18.2 in. basic brick and fire clay roof brick. The 
lining life is approximately two years. A transfer car delivers hot metal 
from the mixer to the furnaces in 88-ton ladles. The lean-to has two tracks 
and crossings at every second furnace. Limestone, magnesite, dolomite and 
bauxite are stored and loaded out of the stockyard. 

No. 3 Open Hearth Shop has twelve furnaces and is equipped with 23 
cranes, including one mixer crane, four 138-ton floor cranes, eight casting 
cranes (297, 55, 28 tons), six 16.5-ton stockyard cranes like those in Shop 
No. 2, two 16.5-ton mold yard cranes and two 275-ton Universal type 
stripper cranes. 

This shop also has a 1,650-ton mixer and an electric transfer car for 
hauling hot metal from the mixer to the furnace in 88-ton ladles. The lean-to 
track arrangement is like that in No. 2 Shop. 

Furnace dimensions for the various size furnaces are given below: 


Type of Furnace 


Dimension 220-tan 275-ton 440-ton 
Hearth length 44.5 ft 47.5 ft 47.5 ft 
Hearth width 15.8 ft 16.7 ft 16.7 ft 
Hearth area 700 sq tt 800 sq ft 800 sq it 
Bath depth 33.5 in 35.5 in. 49 in. 
Throat area 38.8 sq ft — 43 sq ft 
Gas port area 433 sq ft 4.3 sq ft 4.3 sq ft 
Air uptake 5.6 x 2.95 ft - 7.2x 3.8 ft 

(Large dimension parallets longitudinal axis of the furnace) 
Checker volume 8,500 cu ft 10,800 cu ft 8,500 cu ft 
Checker depth 17.1 ft 192 ft 17.1 ft 


Since fuel is regenerated mixed gas, double slag pockets are employed. 
Furnaces are equipped with five doors, 56 x 54 in. and frames are 47 in. 
wide by 56 in. high. Frame depth is 17 in. at the bottom and 10 in. at the 


top, giving 10 in. slope to the front wall, which is 27.2 in. wide at the metal 
level. 
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As explained previously, hearth area is measured at the metal level within 
the banks, and the bank at the level is about ten inches thick. 

In bottom construction at Magnitogorsk 2.6 in. fireclay brick is laid on 
the pan, and, depending on the heat size, this is followed by 18.4 to 27.4 in. 
of high magnesia brick. On the top of this is [0 in. of magnesite sintered 
with 15 to 20 per cent open hearth slag. Total bottom thickness is 31 to 40 
inches. 


Refractories and Roof 


Magnesite is used for bottom maintenance, single burnt dolomite for 
slag line make up, and raw dolomite for banking doors. This work is done 
by means of a crane and a hopper with two spouts (one on each side) of 
sufficient capacity for banking five doors. The process consumes 20 Ib of 
magnesite, 24 to 30 Ib of single burnt dolomite and 34 Ib of raw dolomite 
per ton. 

Only burnt basic brick is used for furnace construction above the floor 
level. The roof brick is similar to that used at Cheliabinsk, containing 69 to 
71 рег cent MgO, 10 to 12 per cent Cr.O;, and 9 to 11 per cent Ее,О,. Hi- 
magnesia brick is used in front and backwall construction, and chrome mag- 
nesite brick on end and side walls. Fifteen inch brick is used for the entire 
roof. 

The 220 and 275-ton furnaces obtain roof lives of 650 to 700 heats and 
the 440-ton furnaces obtain 420 to 450 heats. Two intermediate repairs are 
required on 220 and 275-ton furnaces and one on 440-ton furnaces. Repairs 
are required primarily to maintain slag pocket capacity and the condition 
of the checkers and flues. In carrying out these repairs the front, end and 
side walls are patched as required. slag is removed and flues cleaned, and 
approximately 10 courses of checkers are replaced. These repairs require 
approximately 48 hours. As a rule, the roof needs no patching. 

The furnace reline includes roof replacement, front and backwall re- 
placement to slightly below slag line, new end and side walls, and brick 
replacement under the floor level as required. At the same time slag is re- 
moved, furnace flues are cleaned and the checkers repaired. Relining 
requires four to six days. 

All Soviet steel plants visited employ the same type of roof construc- 
tion, which is of sprung type, with the features of suspension and hold down. 
The principles of this construction have been described in detail in the 
report on the Stalinsk plant. At Magnitogorsk it was said that the roof 
span is 26.3 feet and the roof rise is 47 inches. At Magnitogorsk as else- 
where maintaining high roof temperature is one of the most important requi- 
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sites for good roof life. Magnitogorsk operators maintain roof temperatures 
at no less than 2700 F (1400 F during patching). 


Fuel 


Average fuel consumption in 1957 was 3,900,000 Btu per ton. This in- 
cludes miscellaneous fuel used for drying, which accounts for approximately 
112,000 Btu per ton. All three shops use regenerated mixed blast furnace 
and coke oven gas. In addition, at No. 2 shop, oil at 145 Ib per square inch 
pressure is introduced through a water cooled pipe on each side of the gas 
port cooler, to give luminosity to the fame. At No. 3 Open Hearth Shop 
tar is used for this purpose instead of oil. In all three shops the flow of 
blast furnace gas is held constant at 141,000 cubic feet per hour and 7.85 
Ib per square inch pressure. The input of coke oven gas at 6.75 psig is 
adjusted to meet heat requirements. 

In addition each shop introduces 24,700 cubic feet of compressed air 
per hour into the end wall of the gas port through a 6 in. line, inspirating 
approximately 140,000 cubic feet per hour of atmospheric air. The firing 
rate varies from 79,500,000 to 87,500,000 Btu per hour on 220-ton fur- 
naces, 87,500,000 to 95,000,000 Btu per hour on 275-ton furnaces and 
99,000,000 to 104,000,000 Btu on 440-ton furnaces. 

All shops have instrument panels of modern design, enclosed in a separate 
building next to the lean-to. Checker temperature is measured by а radia- 
tion pyrometer located in the sidewall of the air checkers. Tapping of the 
heat during which the checker temperature was 2192 F and stack tempera- 
ture was 1092 F was observed. Furnaces are equipped with automatic time 
reversal, the interval of reversing being five to 12 minutes. 


Charge 


Magnitogorsk's practice is to charge 66 per cent hot metal, 34 per cent 
scrap, 6 to 10 per cent ore and 4 to 4.7 per cent limestone. The hot metal 
contains 0.60 to 0.90 per cent Si, 0.25 to 0.45 per cent Mn, 0.02 to 0.04 
per cent S, and 0.12 to 0.15 per cent P. The temperature of the iron from 
the mixer to the furnace is 2400 F. The control of iron analysis is good. 

Charge ore is of excellent quality, both chemically and physically, averag- 
ing 60 to 62 per cent Fe, and approximately 5 per cent 51О,. It is screened 
to one to five inches. Ore analyzing less than 56 per cent Fe is diverted 
for blast furnace use. Limestone in the charge is lower in quantity and 
smaller in size (1.2 to 4 in.) than American practice. Purchased scrap con- 
stitutes approximately 35 per cent of total scrap used. It is of fair quality, 
generally agricultural, machinery, railroad and a small percentage of 20 x 20 
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їп. packaged scrap. Fluorspar is not used, due to its high cost; in its place 
10 Ib of bauxite is used per ton. Magnesite and dolomite are mined locally, 
and the differential in the price of the two materials is much less than in 
the United States. 

On all grades of steel most of the ferro-manganese is added to the furnace. 
No mold additions are made on any grade of steel. 

Ten cars of scrap per setting are required for No. 1 Open Hearth, since 
it uses lighter scrap than the other shops. The stockyards at No. 2 Open 
Hearth and No. 3 Open Hearth have the following settings available: 10 
sets of eight 4-box charging buggies each for scrap; 8 sets of eight 4-box 
charging buggies each for limestone and ore; 6 sets of four 4-box charg- 
ing buggies each for working additions, The size of the charging box is 62 
cubic feet in all three shops. No. 1 Shop lightweighs the charging buggies 
on every heat, while the other shops check the weights once a week. 

The stockyard leader is kept informed by tapping schedules, as well as 
by radio communication about the progress of floor operations in order to 
minimize the stock delays. 

Typical charges in all three shops are as follows: 


Furnace Size 220-ton 275-ton 440-ton 
Limestone ...8.25 tons 9.9 tons 18.7 tons 

{83 Ib/ton of ingots) (80 Ib/ton of ingots) (94 Ib/ton of ingots) 
Ore 2.35 tons 44 tons 77 tons 

(318 1b/ton of ingots) (320 Ib/ton of ingots) (350 Ib/ton of ingots) 
Scrap ................77 tons 99 tons 154 tons 
Hot Metal ..........143 tons (2 ladles) 172 tons (2 ladles) 286 tons (4 ladles) 


The sequence of the materials in charging is ore, limestone, ore, limestone 
and scrap. 

In all three shops, when charging, the practice is to use two charging 
machines simultaneously. This can be done as long as the doors in which 
material is charged are not adjoining. 

Following is a typical time sequence in the heat progression: 


Furnace Size 220-tan. 275-ton 440-tan 
Fettling time . 15 to 20 min 25 min 25 min 
Charging time |... Jhr to 1 hr 10 min Thr 2 hr to 2 hr 50 min 
Finishing charging to 

Ist hot metal 222... 1hrtolhr 15 min Thr 15 min 1 hr 40 min to 2 hr 
Start to finish hot metal 25 min 35 min 40 min to 1 hr 
Melting time ................... 2% hr to 3 hr 3 hr 10 min 4% hr to 5 hr 


1% hr to 3 hr Thr 50 min 1% hr to 3 hr 
8 hr 15 min to 9 hr 8 hr to 9 hr 12 hr 30 min to 13 hr 
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Working and Refining . 
Tap to tap 


Fifteen minutes prior to hot metal addition the hot metal spout is set in 
both end doors, three link chains which are fixed to the buckstays are hooked 
onto the spout hooks, and the water hoses for spout nose cooling are attached. 
Hot metal addition is alternated to each spout. After hot metal addition is 
completed, the spout is taken off by the floor crane and stored on a seven 
foot platform, which is made from rails and located between the furnaces. 
This practice enables the charging buggies to pass in front of the furnace 
while making the additions of the hot metal and reduces the interference 
with charging of adjoining furnaces or pouring hot metal. 


Bottom Maintenance 


In Soviet practice, bottom delays are not included in tap to tap time. 
Several bottoms were observed after the heat was tapped and found clean. 
When the Russians were asked whether or not the practice of charging 
limestone on hot bottoms was conducive to bottom buildup, the answer 
was negative. 

Bottom repairs on the furnaces in this plant are scheduled once every 
two weeks and require about six hours. This amounts to 1.3 to 1.4 per cent 
of tap to tap time. Compressed air is used for draining bottoms and grain 
magnesite for bottom repairs. This practice is similar for all three shops. 

The size of the new tap hole is eight inches. It is closed with grain mag- 
nesite by means of a device, consisting of charging box with an eight inch 
pipe welded at an angle to the bottom at the furnace end of the box. The 
magnesite is shoveled into the pipe by the helpers, the box is picked up by 
the charging machine, centered in the furnace over the tap hole and turned 


over. This fills the front portion of the tap hole. The balance of the tap hole 
is filled from the back. 


Pouring Pit Practice 


There are four pouring platforms at No. 2 and No. 3 Shops. АП ladles 
are equipped with two stoppers. Four hundred and forty ton furnaces tap 
into two ladles by means of bifurcated spouts. Smaller furnaces have one 
front and one back flush, whereas 440-ton furnaces have one front flush 
and two back slag holes. The large shops are each equipped with sixty 390- 
cubic foot iron slag pots which are replaced at the rate of two per month. 

Number 1 Open Hearth Shop has a trolley crane for spout removal and 
stopper setting. No. 2 and No. 3 Open Hearth Shops are equipped with 
jib hoists. Vertical ovens are used for stopper drying. No. 1 Shop has six 


ladles, No. 2 has 28, and No. 3 has 26 ladles. Ladle life averages 13 tol4 
heats. 
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The stopper assembly has а 2 in. stopper rod, 7 in. sleeves, a screw type 
head and a 1.2 to 1.6 inch magnesite nozzle, depending on the grade of steel. 
Tanks are provided for well make-up. No. 1 Shop is equipped with two 
tanks, No. 2 Shop with four tanks, and No. 3 Shop with four tanks. In- 
dividual tanks are used for each nozzle. 

One size mold, 22 x 26 x 94 in. is used. Big end down molds are used 
for rimming steels and big end up molds for killed steel. The former are 
set on individual 12 in. stools with a dish 12 inches in diameter and 2 in. 
deep. 

Average consumption is 34 1b of molds and six Ib of stools per ton of 
ingots. Rim ingot caps weighing 176 lb are put on manually with the 
assistance of monorail suspension. The height of pour for rim ingots is 
approximately 79 inches. Killed steels utilize 12 to 14 per cent hot top 
volume. The hot top covering consists of a mixture of crushed coal, FeSi, 
Al, and fireclay. 

The molds prior to use are cleaned by 365 psig hydraulic water, and 
sprayed with thin dehydrated tar by means of compressed air. 

The percentage of good pours is 98.5. Average ingot yield is 86 to 87 
per cent. 

Immersion bath pyrometers are used in all shops, two to three readings 
being taken on every heat. The following recommended tapping tempera- 
tures were given: 0.08C Rim—2930 Е; 0.18/0.23C Rim—2890 F; 
0.05/0.156C Killed—2950 F; and 0.50C Killed 2850 F. 

Some average tapping slag analyses were: 0.18/0.236C Rim; V 2.6 to 3, 
CaO 42 to 45 per cent, FeO 14 to 18 per cent, MnO 10 to 12 per cent, 
SiO, 14 to 16 per cent. Killed steel V 2.4 to 2.8; and FeO 10 to 12 per cent. 


Manning 

No. 1 Open Hearth Shop with three furnaces employs 250 to 260 men, 
No. 2 Open Hearth Shop with 13 furnaces employs 850 men, and No. 3 
Open Hearth Shop with 12 furnaces employs 770 men. Four men are used 
on each furnace, one first helper and three additional helpers. One melter 
foreman is provided for each three furnaces and, in addition, each shop has 
а senior melter in charge of the turn. 

The stockyard has a leader (brigadier) but no foreman. There is one 
hooker for each crane. Trimming of the scrap is done by standing on the 
boxes of loaded scrap. In the pit there is one foreman for each six furnaces. 
Mold yard and stripper activities come under one foreman. In addition, 
each open hearth shop has a superintendent and assistant superintendent. 

The iron and steel plant has a group of 850 masons, helpers and auxiliary 
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personnel. Approximately 80 per cent of their activity is utilized in the 
open hearth shops. After deducting 10 per cent for vacations and sickness, 
one-fourth of the remaining group will approximate the crew per turn 
available for the steel producing units. They number about 70 masons, 50 
helpers and 20 auxiliary personnel. The masons not only lay brickwork, 
but also tear it down. Conveyors are utilized for handling material. 

In addition to the above personnel, each large shop has one maintenance 
foreman who supervises approximately 80 men. 
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CHAPTER 4 


Plant at Cheliabinsk 
In the Southeastern Urals 


The current annual ingot production of the Cheliabinsk Works is 
1,892,000 net tons. This total is made up of 242,000 tons from electric 
furnaces and 1,650,000 tons from open hearths. Some 660,000 tons, or 
40 per cent of the open hearth production is alloy steel. This plant produces 
regular alloy steels (Cr., Cr.-Ni., Ст.-Мі.-Мо., and V.), low alloy steels, 
silico-manganese spring steels and ordinary carbon steels. The open hearths 
produce ordinary carbon steel by either rim or killed practice, and combined 
open hearth production is approximately 50 per cent rim and 50 per cent 
killed steel. As in all other plants visited, no semi-killed practice was 
employed. 


Production Rate and Delays 


The plant director in his briefing to the group gave production figures 
which were somewhat lower than those quoted by shop superintendents. 
The figures that are reported indicate a rather wide variation in tap to tap 
time and in tons per operating hour, particularly on the 396-ton furnaces. 
Tap to tap time is as follows: 105-ton furnaces-—9 hours 10 minutes; 198- 
ton furnaces—8 hours 10 minutes to 10 hours 15 minutes; 396-ton furnaces 
—11 hours 35 minutes to 15 hours 20 minutes. 

Tons per operating hour vary with the size of the furnace as follows: 
105-юп furnaces—12.2 tons per operating hour; 198-ton furnaces—20 
tons per operating hour (28.5 tons per operating hour according to the 
superintendent) ; 396-ton furnaces—26 tons per operating hour (34 tons per 
operating hour according to the superintendent). It is believed that the fig- 
ures given by the director of the plant are closer to the average produc- 
tion rates. 

Bottom delays in the Cheliabinsk plant are higher than in the other Soviet 
shops visited. The fettling time of 40 minutes per heat and eight hour 
bottom delays per furnace per week are also on the average higher than 
found in the other visited open hearth shops. Other operating delays, how- 
ever, appear to be well controlled, thanks to the generous availability of 
equipment and supervision and the use of basic roofs. No furnaces were 
down during the visit. Soviet reporting practice differs from American in 
that they combine all delays—operating as well as those caused by cold 
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furnace repairs. An estimate of total delays at Cheliabinsk would be ap- 
proximately 12 to 13 per cent, including normal fettling. 


Facilities and Equipment 


Steel producing facilities consist of two open hearth shops and one elec- 
tric furnace shop. 

Open Hearth Shop No. 1 produces 65 per cent rim and 35 per cent killed 
steel from an average charge of 70 per cent hot metal and 30 per cent scrap, 
with 6 to 10 per cent ore. The shop has five furnaces, two of 198-ton and 
three 396-ton capacity. As in all plants visited, the furnaces of this shop 
are generously provided with auxiliary equipment, including three 138-ton 
floor cranes, three 8.25-ton low type charging machines, and four 292-ton 
casting cranes. 

The 396-ton furnaces tap into two ladles, whereas single ladles are used 
on 198-ton furnaces. 

There is a 1,430-ton mixer located at the end of the charging floor. The 
size of the charging box is 43.8 cubic feet. 

No. 2 Open Hearth Shop is a specialty shop in which most of the higher 
alloy steels are produced. Most of its production is killed steel. The aver- 
age charge consists of 60 per cent hot metal, 40 per cent scrap and approxi- 
mately 6 per cent ore. 

The shop has five 105-ton furnaces and one 198-ton furnace. The floor 
is equipped with four 5.5-ton rotating charging machines plus an overhead 
crane for miscellaneous work. The charging boxes have a capacity of 31.6 
cubic feet. Scrap is brought in on flat cars to the stockyard building adjoin- 
ing the charging side of the floor. The material is lifted by special bails in 
groups of three boxes, weighed on the scales and set on stands between the 
furnace stacks in the lean-to. Limestone and ore are loaded in the stock- 
yard by a bucket crane. 

Hot metal is delivered by transfer car to the furnace on the pit side from 
a 550-ton mixer. It is then poured by the pit crane into the furnace through 
a permanent spout having approximately an eight inch square opening at the 
furnace side and located at one end of the furnace backwall. 

The 198-ton furnace taps into two ladles, and the 105-ton furnaces use 
single Jadles. The pit is serviced by five casting cranes (154, 33 tons). The 
end crane, in addition to pouring heats, also services the mixer. The shop 
is also equipped with an auxiliary crane (22, 5.5-tons) located on a run- 
way above the ladle runway and used for miscellaneous work. 

Both open hearth shops bottom pour their ingots on cars in groups of 
four molds except the last car which carries only two molds. Both shops 
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have back and front flushes and are equipped with two pouring platforms. 
All furnaces are equipped with automatic furnace reversal (6 to 12 min- 
utes), and operate at high pressure, most of the time blowing all doors. 
Three hundred ninety cubic foot slag pots are used in both shops. Both 
shops employ a two-inch diameter stopper rod with a screw-type clay head, 
seven-inch sleeves and magnesite nozzle. 


Furnace Dimensions and Roof Construction 
The furnace dimensions in the two shops аге as follows: 


. No. 1 Open Hearth Shop No. 2 Open Hearth Shop 

Furnace Size 188-ton. 386-ton 105-ton 198-ton 
Hearth Area .... " . 755 sq ft 755 sq ft 430 sq ft 538 sq ft 
Hearth length |... 46 ft 46 ft 32.8 ft 41 ft 
Hearth width... i 1648 16.4 ft 13.1 ft 13.1 ft 
Bath depth oe 35in. 47 in. 31.5 in. 38.6 in. 
Depth of checker work . 19Jft 
Size of checker opening ..... 6x6in. 
Type of brick ........................... Peterson 


Note that the 198-ton and 396-ton furnaces in No. 1 Shop have identical 
hearth areas. The 198-ton furnaces were doubled in capacity by deepening 
the bath, but the differences in depth do not account for the whole of the 
difference in capacity. The remainder was attained by banking the doors 
higher and more steeply sloping the sides of the bath. Study of the furnace 
dimensions of the other plants visited show that similar changes have been 
made to increase capacity. 


Roofs and Refractories 

The following roof life is obtained: the 396-ton furnaces average 380 to 
400 heats, the 198-ton furnaces 480 to 520 heats, and the 105-ton furnaces 
600 heats. A furnace is normally shut down once or twice during a campaign 
for approximately 48 hours for front, side and end wall replacement, removal 
of slag and replacement of about 10 top rows of checkers. As a rule, the 
roof does not require patching. 

All roofs use basic brick 18.4 inches in the main roof and 15.2 inches in 
the port roof, and employ the features of sprung, suspended and hold-down 
type construction. This construction was found in all Russian plants visited 
and is described in detail in the report of observations at the Stalinsk plant. 

Magnesite and single burnt dolomite are used for bottom maintenance, 
and raw dolomite for door banking. Roof brick has the following analysis: 
MgO 69 to 71 per cent; Cr,O, 10 to 12 per cent; Fe,O, 9 to 11 percent. High 


215 


magnesia brick is used in front and back walls, while port ends down to the 
slag pocket arches are constructed of brick with the following analysis: MgO 
51 to 56 per cent; Ст,О; 16 to 19 per cent; and Ғе,О, 12 to 15 per cent. 

Mixers are lined with magnesite-chrome brick (18-inch lining) and fire- 
clay roof brick. Lining life is five years. while the roof is replaced about 
every two years. 


Fuel 


Regenerated mixed blast furnace and coke oven gas is used in the open 
hearth furnaces with additions of small amounts of oil injected in the gas 
port to impart luminosity to the flame. Blast furnace gas containing 101 Btu 
per cubic foot is held constant at 212.000 cubic feet per hour. The input of 
coke oven gas containing 450 Btu per cubic foot varies from 88,500 to 
177,000 cubic feet per hour according to the heat requirement. Oil at 29.5 
psi pressure is surrounded by steam jacket, having a steam pressure of 44 psi, 
until its introduction through the end wall of the gas port. Oil consumption 
is approximately four gallons per ton at No. 2 Shop and five gallons per ton 
at No. 1 Shop. 

The average calorific value of the mixed gas is 315 to 360 Btu per cubic 
foot. Maximum firing rate during the melt down is 87.500,000 Btu per 
hour. The fuel reduction in the latter stages of the heat is effected by the 
reduction in the input of coke oven gas. 

In addition, compressed air at approximately 60 psi pressure is introduced 
in a six-inch pipe through the end wall of a gas port at a rate of 16,200 cubic 
feet per hour. It aspirates approximately 140,000 cubic feet per hour of 
atmospheric air. It was said that the use of compressed air increases pro- 
duction by four to five per cent. This system is similar to those used at 
Magnitogorsk and Stalinsk. In the opinion of the operators, the benefit is 
derived from advanced combustion in the gas port, which increases the 
temperature and the volume of incoming gas, producing higher intensity 
flame, with increased jet momentum at all flows. This would not otherwise 
be obtained due to the necessity of having the gas port sufficiently large 
for preheating the gas checkers. 

In both shops oxygen is used for air enrichment to 26 per cent of oxygen. 
It is introduced on each side of the gas port cooler through a water-cooled 
one-inch pipe at a pressure of 118 psi. They said that 53,000 cubic feet 
per hour of oxygen are used for two hours during the melt down, and 35,000 
cubic feet per hour for an additional hour. Average oxygen consumption 
fluctuates from 780 cubic feet per ton to 1,240 cubic feet per ton. The 
Soviet-designed oxygen plant consists of three units each with a capacity of 
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125,000 cubic feet (or five tons) per hour. Oxygen pressure is approxi- 
mately 150 psi. Average fuel consumption at this plant is 4,360,000 gross 
Btu per ton, which includes miscellaneous fuel for drying. 


Mold and Hot Top Preparation 


Both shops are serviced by a two aisle building for mold preparation which 
is equipped with two 16.5-ton cranes in each aisle. There are two platforms 
in one aisle and one in the other. The first aisle is used for cleaning molds 
with a brush. Four brushes are mounted approximately 18 in. apart on a 
heavy mandrel, which is crane lifted and guided into the mold. There is also 
an overhead spraying arrangement for coating molds with a tar derivative 
(thin dehydrated tar). Only molds for rim steel are conditioned in this aisle. 
The molds for killed steel are hand-brushed and sprayed in the other aisle. 
When required, the molds are cooled by water sprays outside this building. 

Bottom pouring and hot top preparation are done in a separate building 
equipped with five 16.5-ton cranes. All the stools, fountains and hot tops 
are lined and dried in this building, assembled on the cars in complete readi- 
ness for pouring, and delivered to the respective shops. Hot tops are lined 
with brick and slurricd with a fairly thin coating, consisting of 90 per cent 
fireclay, 10 per cent loam and a small quantity of silicate of soda. The molds 
are about 22 x 26 in. and the ingots weigh from 5.8 to 6.2-tons. An average 
of 41 lb of molds and six lb of stools are consumed per ton of ingots cast. 


Charge Analysis 


The plant director provided the following typical open hearth charge 
analysis (all figures in per cent, except column 1): 


Lb. per 
Ton af 
Materials Steel с Ғе Мп Р $ Si 510, 
Hot metal ... 1350 4.05 93.5 13 0.12 0.043 088 - 
Solid pig iron , 2 
Iron and steel scrap 770 0.20 — 0.40 0.040 0.040 0.20 — 
Deoxidizers and 
ferro-alloys 22.2... 34 
Iron ore - 327 — 585 02 0.045 0.030 — 85 


The plant purchases approximately 14 per cent of its total scrap and 
receives both charge and feed ore from Magnitogorsk. 


Miscellaneous Observations 


Oxygen is used for draining furnace bottoms. When bottoms are charged 
they are covered with light scrap prior to the addition of limestone. 
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CHAPTER 5 


Zaporozhstal Plant at Zaporozhye 
In the Ukraine 


Zaporozhstal produced 3,025.000 tons of ingots in 1957. Ninety 
per cent of the production was rimmed steel for flat products and 10 per cent 
killed steel. Plant practice is to bottom pour the rimmed ingots on cars 
and to top pour killed steel. 

The steel producing facilities consist of an open hearth shop having ten 
220-ton furnaces and two 440-ton furnaces. The charge on 220-ton furnaces 
is made up of 35 рег cent scrap, 65 рег cent iron, 8 рег cent ore and 145 lb 
of limestone per ton of ingots. 


Production Rate and Delays 


Two hundred twenty ton furnaces produce 225,000 tons per furnace per 
year at 28 tons per operating hour. Tap to tap time is seven hours and 50 
minutes. Four hundred and forty ton furnaces produce 352,000 tons per 
furnace per year or 41 tons per operating hour with a 10 hour 30 minute to 
11 hour tap to tap time. 

The control of delays at Zaporozhstal is good. approximating that of 
Magnitogorsk and Stalinsk (7 te 8 per cent. not including normal fettling). 
Normal fettling time is 15 to 20 minutes and bottom delays constitute two 
per cent of total time (three to six hour jobs per furnace per month). It was 
noticed that, in draining bottom, compressed air was used simultaneously 
through the three doors. The operation was directed by a man standing on 
top of the charging boxes set on cars in front of the furnace. This indicated 
the close attention paid by the personnel to reduction of delay time. 


Equipment and Facilities 


This 12-furnace shop has 24 cranes, including four floor cranes (138, 3.85 
tons), seven pit cranes (308, 82.5, 55 tons), five 16.5-ton mold yard 
cranes, three stripper cranes and five 11-ton stockyard cranes. Of the latter, 
three are equipped with magnet and bucket hoists for handling limestone, 
ore, dolomite, etc. One additional crane for the stockyard is under con- 
struction. In addition, there are six 8.25-ton low type charging machines 
and four dolomite machines. 


The shop has two 1,430-ton mixers and a transfer car for delivery of hot 
metal from the mixer to the furnaces. 
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The furnaces are equipped with front flush and two slag holes in the back. 
Three hundred ninety cubic foot (steel) slag pots are used and replaced at 
the rate of three to four per month. The charging boxes have 62 cubic feet 
of capacity. The practice is to charge each furnace with two machines 
simultaneously 

Furnace dimensions arc given below: 


Size of Furnace 


Dimensions 220-ton 440-ton 
Furnace length center to center s 1058 105 ft 
Hearth length .... =. 50 ft 50 ft 
Hearth width . 16.8 ft 17.6 ft 
Hearth area 840 sq ft 880 sq ft 
Bath depth xs 37.5 in. 45 in. 
Roof span , 2o 25 ft 25 ft 
Roof rise .......... Коканд REB 51in. 
Bottom thickness малаа. dB 39.6 in. 
Height sill level to roof face center ............ 11.8 ft 11.8 ft 
Size of air uptakes йай нала сайд: BOX. 55 x 69 in. 
Size of gas port yy emotion 27 24 11; 27 x 24 in. 
Area of gas port ...... ———— ÁO 1E 4.5 sq ft 
Checker volume Жолын om 13,500 cubic feet 


(7,350 cu ft—air) 
(6,150 cu ft—gas) 


Size of checker opening ............ ... ... 6x6in. 6x6 in. 
Size of checker brick .......... e... 8x68xl2in. 3x6x12in. 
Туре of checker brick .... .................. Peterson Peterson 


In constructing a new bottom 0.8 in. of asbestos is laid on the pan, 2.8 in. 
fireclay brick is laid next, followed by 28 in. of burnt high magnesite brick, 
on the top of which is sintered 714 to 9 in. of grain magnesite, mixed with 15 
per cent of open hearth slag. 


Refractories and Roof 


Magnesite and burnt dolomite are used for bottom maintenance and nor- 
mal fettling. Raw dolomite is used for banking doors. Consumption per 
ton was given as 17 Ib of magnesite, 50 Ib of burnt dolomite, and 30 Ib of 
raw dolomite. 

Burnt magnesite chrome brick, analyzing 60 per cent magnesite and 15 
per cent Сг,Оҙ is used for the roof construction; 80 to 85 per cent magnesia 
brick for bottom, front wall and back wall construction; and chrome mag- 
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nesite brick (30:70) is used for end and side walls. Forsterite brick is used 
in the top 16 courses of the checkers. 

The roof is constructed with 18.2 in. basic brick of the composition men- 
tioned above. It differs slightly from the construction used in Ural and 
Siberian plants in that no hold-downs were provided and the suspension was 
slightly different. 

The 220-ton furnaces obtain a roof-life of 520 heats, and the 440-ton 
furnaces obtain 440 heats. As in other visited plants, repairs are made to 
the front wall, end and side walls, slag is taken out. and the checkers are 
cleaned and topped off between relines. 


Fuel 


Regenerated mixed blast furnace and coke oven gas is used at the aver- 
age firing rate of 105.000.000 Btu per hour. The following firing profile is 
practiced: 79.000,000 Btu per hour during fettling, 130,000,000 Btu per 
hour during charging and melt down, and 95,000,000 Btu per hour at finish- 
ing stages of the heat. Blast furnace gas is kept constant at 176,000,000 
cubic feet per hour, while the input of coke oven gas varies from 160,000 
cubic feet per hour to 230,000 cubic feet per hour. 

The furnaces are equipped with automatic furnace reversal on a tempera- 
ture basis. The temperature of the checkers is taken through the side wall by 
means of a radiation pyrometer, which is sighted at the top of the checkers. 
The temperature of air checkers on the furnace at tap was 2360 F, with 
eight minute reversal intervals and 170 F temperature drop between re- 
versals. The temperature of the stack was 1380 F. Oxygen of 96 per cent 
purity is used for both fuel enrichment and the reduction of carbon. Oxygen 
for combustion reported as 70,000 cubic feet per hour is introduced at the 
end of each side of the gas port cooler through a one inch pipe with an 8 in. 
long, 24 in. diameter stainless steel reducer. 

Oxygen for decarburization is introduced at the rate of 32,000 to 39,000 
cubic feet per hour through two 4 in. roof lances, admitted at the slag metal 
level on the incoming end only. The water-cooled lance is made of steel 
with a copper head containing five 1⁄4 in. nozzles. The center nozzle is set 
straight and the other four are set at a 45 degree angle. In order to control 
fumes, the shop uses oxygen in the bath only when the carbon content of 
the heat is under 0.40 per cent. 

The oxygen line pressure is 118 psig. Oxygen is generated in a plant con- 
sistíng of three units producing 127,000 cubic feet per hour each. Consump- 
tion of oxygen is approximately 700 cubic feet per ton of ingot. It was 
said that the use of oxygen resulted in a 20 per cent increase in production. 
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Charge 

The blast furnaces produce basic iron containing 0.6 to 0.9 per cent Si, 
1.80 to 2.00 per cent Mn, 0.030 to 0.045 per cent S, and 0.16 per cent P. 
Manganesc ore is used in manufacturing of sinter for the blast furnace burden 
for sulfur control. Approximatcly 60 per cent of the basic iron produced 
is used in the plants open hearths and the balance is sold. 

Open hearth ore from Krivoi Rog is screened to size one to five inches, 
and has an average analysis of eight per cent SiO, and 62 per cent Fe. Ore 
contains approximately 20 per cent of material under one inch. 

The following charges are typical: 


Material 220-Ton Furnaces 440-Ton Furnaces 
Limestone 14-15 tons (14 Ib/ton) 24 tons (120 Ib/ton) 
Ore 30 to 32 tons (310 Ib/ton) 35 to 36 tons (178 1b/ton) 
Scrap 70 to 75 tons 210 to 212 tons 
(12 charging buggies) (35 charging buggies) 
Hot Metal 130 to 135 tons 210 to 212 tons 


The charging sequence starts with ore on the bottom (during this timc 
the tapping hole is closed from the back), then limestone (the material is 
then heated for Іһгес to five minutes), followed by limestone, ore and scrap. 

A typical time sequence in the progress of a 200-ton heat was given as: 


Fettling көөн 19 10 20 тіп 

Charging sss. lhr 15 min to 1 hr 20 min (longer оп 440 ton heat) 
Finish charge to hot metal.. 1hr to 1hr 10 тіп 

Start to finish hot metal 20 min (35 min on 440 ton heat) 

Melting soos. 3hr to 3 hr 20 min 

Working and refining . 1 hr 35 min to 1 hr 40 min 

Desired metal seven 0.5 to 0.70 


The average additions during the working of the heat are 2.75 ton of 
limestone and 1.5 to 2.2 tons of ore. 


Pouring Pit 

The nozzle used in pouring rimmed steel is 1.8 inches in diameter and 
for killed steel 1.4 inches in diameter. 

Six different mold sizes are used in production of rim steel with ingot 
weights from 10.5 to 17.6 tons. The variation in size (39 to 64 in.) is only 
in one cross-sectional dimension. The height of the mold (86.5 in.) and the 
smaller cross-sectional dimension (bottom 25 in. and top 23 in.) remain 
the same in all mold sizes. The height of the ingot produced is 73 to 75 
inches. 

A permanent hot top is used on killed steels. 
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СНАРТЕК 6 


Production of Electric Furnace Steel 
In USSR 


Generally speaking, electric furnace stecls in the USSR have not 
had the same priority status as open hearth steels. nor have the installations 
received anything like the technical attention given the Soviet blast furnaces. 
Nevertheless, in instances where quality improvements were believed to be 
necessary. such as in ball bearing and transtormer stecls, vacuum installations 
for ladle and pouring stream degassing аге provided. 

Two plants with major electric furnace installations were visited: Chetia- 
binsk in the Urals with about 250,000 tons capacity. and Dneprospetstal in 
Zaparozhye (all electric furnaces) with a capacity of about one million ingot 
tons. The amount of electric steel produced in the USSR is said to be about 
7.5 per cent of total production. 


Equipment at Cheliabinsk 


The electric melt shop in Cheliabinsk has five 44-ton furnaces of the 
Heroult type with three 16-inch electrodes each. The roofs are chrome 
magnesite, the bottoms rammed magnesite and the side bricks cast magnesite 
and dolomite (50:50). Transformer capacity is 7200 Куа. 

All heats are bottom poured. Depending on the steel being poured, the 
molds are sprayed with tar or a silica suspension. Hot tops are made with 
sand and waterglass and have a 15 per cent volume. An exothermic mixture 
is used to prevent piping. In addition to four pit cranes (88 tons) and four 
stockyard cranes (11 tons), they had two charging machines and a magnet 
crane. A ladle degassing unit of 1,400 cubic feet capacity was used on trans- 


former steels. The six-inch oxygen line supplied 96 per cent oxygen at about 
120 psi pressure. 


Equipment at Dneprospetstal 


Dneprospetstal had three electric melt shops. Shop No. І had two 11-ton 
induction and two 1 [-ton arc furnaces, as well as опе 18-ton and four 33-ton 
arc furnaces. Shop No. 2 had three 39-ton furnaces primarily used for stain- 
less, transformer and ball bearing steels. It has a vacuum unit equipped for 
either ladle or stream degassing. Shop No. 3 had five 55-ton furnaces, the 
largest in Russia at the time of the visit. (Excavating was being done for 
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three additional 55-ton furnaces.) It was said that an 88-ton furnace is 
being built and that a 220-ton electric furnace is on the drawing board. All 
shops are generously cquipped with cranes and handling equipment. Shop 
No. 3, for example, with three furnaces is equipped with 9 cranes, including 
four 16.5-ton stockyard cranes, two 55-ton floor cranes, three 110-ton pit 
cranes and one rotating suspended charging machine for material additions. 

The transformer capacity is as follows: 8000 kva for the 33-ton furnaces, 
9000 kva for the 39-ton furnaces, and 15,000 kva for the 55-ton furnaces. 
Average heat time is between five and seven hours and power consumption 
is 650 to 750 kwhr/ton. The No. 2 and No. 3 Shops are equipped with pre- 
heating furnaces in which charges in the boxes are heated from the top to a 
dull red heat prior to addition to the furnaces. 

The grade mix in the two plants in tons per year was said to be as follows: 


Grade Cheliabinsk Dneprospetstal 
Stainless, all grades 27,000 132,000 
Ball Bearing 33,000 360,000 
Transformer = 30,000 33,000 
High Speed 7 — 6,000 
Тоо! and SAE types " 160,000 470,000 

TOTAL ...... (about) 250,000 1,000,000 


General Practices 


All steels are decarburized with oxygen. In Cheliabinsk, the pressure was 
about 115 psi. In the case of an austenitic stainless the blowing time was 
about 20 minutes. The average oxygen consumption was said to be between 
500 and 700 cubic feet per ton. 1f available, they use about 60 to 70 per 
cent stainless scrap. Stainless and ball bearing steel are made with a two 
slag practice and all other steels with a one slag practice. The first stainless 
slag is a high silica reducing, the final a high lime, alumina slag. The first ball 
bearing steel slag is a high lime slag, followed by a carbide slag. Transformer 
steel is melted with a high lime slag. Pouring temperatures are about 2825 F 
for bearing steel, 2875 F for stainless and about 2910 F for transformer steel. 

Ingots, even stainless, are conditioned by scarfing. Billets are sometimes 
spot-ground. No all-over grinding was observed. The almost complete 
absence of grinding is one of the main differences between observed Russian 
and typical American practices on special steels. Blooming mill breakdown 
temperatures seem, on the whole, somewhat lower than are customary in the 
USA. 


Vacuum Treatments 
Vacuum treatment of molten metals was practiced at Uralmash on Cr-Mo 
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turbine shaft steel and in Cheliabinsk and Dneprospetstal on ball bearing 
and transformer steels. 

The installation at Uralmash, the heavy machinery plant in Sverdlovsk, 
was capable of stream degassing а 100-ton ingot. Six pumps with a total 
capacity of 17,500 cfm kept the vacuum at from 4 to 10 mm during pouring. 
It was said to result in a hydrogen removal of from 50 to 70 per cent and 
in a specific case reduced the hydrogen from 4.0 cc to 1.5 cc per 100 grams. 
The pit above the ingot had no special device to prevent splatter and a rough 
ingot surface. The pumps were mechanical. It was learned that steam 
ejector pumps which create a higher vacuum more rapidly are not used 
in the USSR. 

The pit in Cheliabinsk had a volume of about 1,400 cubic feet capable 
of holding a 44-ton ladle. It was served by a prepump with a capacity of 
2100 cfm and two final pumps with a capacity of [2.600 cfm. The pumps 
evacuate the vessel in about four to five minutes to 12 to 15 mm pressure. 
A ladle of transformer steel was said to be held here for 10 to 12 minutes 
resulting in a temperature drop of from 50 to 70 F. 

In terms of hydrogen removal, this treatment does not seem very success- 
ful. The removal was said to be from about 6 cc to 4 or 4.5 cc per 100 grams, 
(33 to 25 per cent). Carbon removal was said to be better: that is, from 
0.05 to about 0.025 per cent. The literature also reports a slight removal 
of sulfur, i.e.. from about 0.007 or 0.008 to 0.004 or 0.006. It is suggested 
that the high lime slag may have been a contributing factor. The final 
analysis of transformer steel at Cheliabinsk was as follows: C 0.025 per 
cent, Si 2.9 to 3.5 per cent, Mn 0.07 to 0.10 per cent, S 0.004 to 0.005 per 
cent, Cr 0.02 to 0.03 per cent, Cu 0.07 per cent and М. 0.004 to 0.006 per 
cent. 

The vacuum installation at Dneprospetstal is said to serve for stream as 
well as ladle degassing. A typical result of ladle degassing was said to be the 
removal of from 7 10 5 cc of hydrogen per 100 grams. While in the labora- 
tory at Zaporozhye. the next day, the following random hydrogen results 
were noticed: 1.36. 0.7, 2.7, 2.5, and 1.07 cc per 100 grams on samples 
that had been melted at Dneprospetstal. In view of the big difference in 
final results, it is assumed that the ingots corresponding to these results were 
stream degassed. In addition to transformer steel, a certain portion of the 
roller bearing steel production is also treated in vacuum either by stream 
or ladle degassing. The object in this case is to obtain relative freedom from 
non-metallics. 

Most of the steels melted in the Cheliabinsk and Dneprospetstal electric 
shops are worked into billets and bars at the respective mills. Some of the 
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production and all of the transformer steel is rolled into slabs from about 
7-ton (Cheliabinsk) or 12-ton (Dneprospetstal) ingots at about 2300 Е and 
shipped to Novosibirsk and Magnitogorsk from Cheliabinsk and to the 
adjacent plant of Zaporozhstal by Dneprospetstal. The following slab sizes 
for transformer steel were given: Novorsibirsk 5.6 x 24 x 100 in., Magnito- 
gorsk 4.6 x 22 x 80 in., Zaporozhstal 4 x 30 x 80 in, Slabs were stress 
relieved at 1500 F and spot conditioned before shipment. 

At Magnitogorsk slabs were heated at 2250 F for 1% to 2 hours at heat 
and rolled on a German Siemag breakdown and continuous 66 in. strip mill 
to 0.080 in. The entry temperature into the six stand continuous mill was 
said to be about 1800 F, while the measured, controlled and recorded exit 
temperature was 1490 to 1525 F. Another item recorded is the gage meas- 
ured by X-ray and recorded on a strip chart. As seen on the chart, the gage 
varied about plus or minus four per cent. 

The hot rolled bands (0.080 in.) and the cold rolled coils (0.035 in.) are 
normalized in Bell type furnaces at 1560 to 1600 F for thirty hours (time 
in the furnace). The atmosphere is protective, neither carburizing or de- 
carburizing. The ratio CO over CO, is said to be 1.2. The most common 
and minimum final gage is 0.014 in., although they roll up to 0.024 in. 
After pickling and roll straightening, the coils are cut into about four foot 
lengths, coated with silica powder and finally annealed in large rectangular 
furnaces holding from 14 to 18 tons. They are heated for 24 hours to 
2100 F, held there for 24 hours and cooled for 122 hours. The following 
atmosphere was given: nitrogen—95 per cent, CO—4 per cent; balance 
hydrogen and some hydrocarbons. 

At Zaporozhstal, the general processing is about the same. The mill is 
a 66 in. United Engineering mill, and the final gage rolled is said to be 
0.100 in. Normalizing of hot rolled band and intermediate size coil was 
given as eight hours at temperature (1560 to 1600 F). Each mill has asked 
for a continuous normalizer, but does not know when they will receive it. 
The final anneal at Zaporozhstal is done at 2100 F in vacuum at 10 to 30 
mm for a total time of 24 to 30 hours. 

Results in terms of watt losses on 0.014 in. gage strip at Magnitogorsk 
were between 0.70 and 1.10 watts per kg at 50 cycles and 10 kilogausses. 
These figures correspond to about MIO to M17 non-oriented AISI types. 

At Zaporozhye on 0.014 in. gage strip, the majority of results were around 
1.65 watts per kg at 50 cycles and 15 kilogausses, while quite a number of 
results were as low as 1.30 watts per kg. These results compare to 0.95 
and 0.70 watts per pound at 60 cycles and 15 kilogausses. In judging these 
results, it should be borne in mind that low watt losses at 50 cycles are less 
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important than those at 60 cycle power. Soviet power is normally 50 cycles, 
compared to 60 cycles in the USA. 


The contributions to quality of an effective vacuum treatment of the 
molten steel were reported to be as follows: 


1. Lowering of watt losses by 15 to 20 per cent. 
2. Reduction in carbon, hydrogen. oxygen and sulfur. 


3. Increased magnetic permeability and improved hot and cold work- 
ability so that alloys with a higher Si content can be processed. 
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CHAPTER 7 


Production of Silicon Steel in USSR 


The following repeats some of the material discussed above under 
the heading of electric furnace steel, but great current interest in the pro- 
duction of silicon steel justifies the repetition. 

Oriented steel was melted in three of the plants visited, i.e., Stalinsk, 
Cheliabinsk, and Dneprospetstal. Only slabs, which are sent to other mills, 
are produced at these plants. Slabs from Stalinsk and some from Cheliabinsk 
are sent to Novosibirsk, presumably for sheet production. (Requests for 
details about the Novosibirsk plant went unanswered.) Annual production 
of silicon steel was reported to be 15,000 tons at Stalinsk, 30,000 tons at 
Cheliabinsk, and 33,000 tons at Dneprospetstal. 

The manager of the casting unit told the first of the delegation to visit 
Novo Tula that several years back, when casting 5 x 19 in. slabs, they had pro- 
duced a 1.5 per cent Sistcel, but it was not “Quality Armco”. In a subsequent 
visit to Novo Tula other members observed in the laboratory cross-sections 
of continuously cast transformer iron containing 3.5 to 4.5 per cent silicon. 

Melting at Stalinsk and Dneprospetstal is done in 33-ton electric furnaces, 
at Cheliabinsk in a 40-ton electric furnace. Cheliabinsk sends its slabs to 
Magnitogorsk, and Dneprospetstal ships all of its output to the nearby plant 
of Zaporozhstal. Іп Zaporozhstal and Magnitogorsk are the only known hot 
continuous strip mills in Russia (66 in. wide). 

In all these places silicon steel is treated in vacuum in the ladle. In Stal- 
insk the equipment was out of order, that is, it pulled no higher vacuum than 
30 mm. This was the reason given for not being able to produce the higher 
quality steel. 

In Cheliabinsk the vacuum vessel is placed in the ground. It is lined with 
fire brick and has a 3 in. black rubber gasket for a seal. The volume was 
said to be 1,400 cubic feet. The prepump had a capacity of 60 cubic meters 
or 2,100 cubic feet per minute while the two finishing pumps were rated 
6 cubic meters or 210 cubic feet per second. It took about four to five minutes 
to bring the vacuum down to 10 to 12 mm. The ladle was held about twelve 
to fifteen minutes. This resulted in a temperature drop of about 55 to 72 F. 

The Dneprospetstal installation also was said to be equipped for stream 
degassing. This was said to be more effective but resulted in a higher loss 
of temperature (110 to 140 F). For some reason, perhaps lack of time, the 
Dneprospetstal installation was not visited. 
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The following advantages are claimed for this vacuum treatment: 
(1) Reduction in oxygen, carbon, sulfur, and hydrogen. 
(2) Decrease in watt losses of 15 to 20 per cent. 


(3) Increased permeability and plasticity so that alloys with higher Si 
content may be cold worked. 


At Cheliabinsk the following typical analyses were given: 


Before After Vacuum Treatment 
6 0.05 0.02 
0. Not analyzed, but loss may be calculated 
from loss of carbon. 
Н. 6 сс/100 g 4 to 4.5 сс/100 g 
$ 0.007 Minimum 0.004 0.005 
Si 3.3 No Change 
N. 0.004/0.006 No Change 
Mn 0.005/0.008 No Change 
Cr 0.02/0.03 No Change 
Cu 0.17 Maximum No Change 


Since hydrogen is only slightly reduced, the main effect of the vacuum 
treatment seems to be due to a deoxidation by carbon. It is doubted that this 
particular vacuum treatment had much effect on the sulfur, but since the 
slag is high in lime, mixing of this slag during pouring could conceivably 
have reduced the sulfur to the extent claimed. Final hydrogen data obtained 
from records at Zaporozhstal indicate that the vacuum treatment at Dne- 
prospetstal is more effective. Zaporozhstal was said to produce the best 
oriented silicon steel in Russia. Hydrogen contents in сс per 100 grams 
taken at random from their records werc as follows: 1.36, 0.7, 2.7, 2.5, and 
1.07. 

Hydrogen content before vacuum treatment was said to have been about 
4 to 5 cc/100 р. 

И should be noted that the vacuum ladle treatment of transformer steels 
is based on the work of A. M. Samarin, who obtained better magnetic re- 
sults when melting Si steels in vacuum induction furnaces. The ladle vacuum 
treatment is a practical and economical compromise. 

Twelve ton ingots, 26 x 30 x 80 in.. are bottom cast, either two or four 
per heat. The blooming of ingots at Stalinsk, Cheliabinsk, and Zaporozhye, 
is done from 2300 F. Slab sizes are 6 x 24 x 100 in. for Novosibirsk, 4.6 x 
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22 x 80 in. for Magnitogorsk, and 4 x 30 x 80 in. for Zaporozhye. Slabs 
are stress-relieved at about 1500 F and spot ground. 

At Cheliabinsk slabs are heated for 1: to 2 hours at 2250 Е and rolled 
on a German (Siemag) continuous three stand 66 in. breakdown mill plus 
a six stand continuous strip mill to 0.080 in. The entry temperature into 
the six stand mill as measured is about 1800 F, the exit temperature, con- 
trolled and recorded, is 1490 F to 1525 F. Gage is measured by X-ray and 
recorded on a strip chart. From this chart it was found that the gage varies 
about plus or minus four per cent. The hot rolled band is cut into about 
three-ton coils. The hot rolled band (0.080 in.) and the intermediate cold 
rolled band (0.035 in.) are normalized in Bell type furnaces at 1560 to 
1600 F for thirty hours (furnace time). The atmosphere is merely pro- 
tective, neither carburizing nor decarburizing. The ratio CO over CO. is 
said to be 1.2. The minimum and most common final gage is 0.014 in., 
although they roll thicker gages up to 0.024 in. After pickling and roll 
straightening, the coils are cut into sheets about four feet long. They are 
coated with a silica powder and finally annealed in large rectangular fur- 
naces for 170 hours (furnace time) at 2100 F. This time breaks down 
into 24 hours to heat, 24 hours at heat, and 122 hours cooling. The at- 
mosphere is 95 per cent №,, 4 per cent CO, balance Н, and some hydro- 
carbons. The furnaces are quite big and are said to hold between 14 and 
18 tons. 

At Zaporozhye the general processing is about the same, and only the 
differences are noted herc. The slabs are rolled on a continuous 66 in. United 
hot strip mill from 4 to 0.100 in. with about the same exit temperature as 
Magnitogorsk. They normalize both the hot rolled band and the inter- 
mediate stage in coils at 1560 to 1600 F for eight hours at temperature. Both 
Zaporozhye and Magnitogorsk plan to install continuous normalizers, but 
the installation date has not been fixed. The final anneal at Zaporozhye is 
done in vacuum (10/30 mm) at 2100 F for a total time of 24 to 30 hours. 

Some difficulty was experienced in obtaining information on watt losses 
at Magnitogorsk until the Chief Metallurgist pointed out that the top grade 
is produced not at Magnitogorsk but at Zaporozhye. Magnitogorsk's results 
for 0.014 in. gage varied between 0.70 and 1.10 watts per kg at 10 kilo- 
gausses and 50 cycles. In this scale, 0.70 roughly corresponds to M-10 and 
1.10 to M-17 of AISI types. 

In Zaporozhye the group was permitted a glance through the inspection 
records. The mean results at 50 cycles and 15 kilogausses were about 1.65 
watts per kg, while isolated coils were as low as 1.30 watts per kg. Some coils 
with two watts per kg were rejected. 
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All these results were on 0.35 mm or 0.014 in. gage. Translated into 
watts/pound at 60 cycles and 15 kilogausses, 1.65 and 1.30 watts per kg 
correspond to about 0.95 and 0.76 watts per pound. 

Whether the somewhat more effective vacuum treatment of the molten 
steel at Dneprospetstal with final vacuum anneal at Zaporozhye or the 
nitrogen anneal at Magnitogorsk contribute most to the better quality at 
Zaporozhye is not quite clear. The analysis and the balance of processing 
seem to be the same at both plants and reasonably well controlled. 

Substantially lower carbon, a different hot rolling practice, continuous 
normalizing, and a final hydrogen anneal all seem to contribute to the better 
quality of the American product. 
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CHAPTER 8 


Oxygen Converter Production of Steel in USSR 


General Summary 


The total annual production of Soviet steel by the oxygen converter 
process is reported to be about 1,600,000 tons. Members of the delegation 
observed this process in new 40-ton converters at the Krivoi Rog iron and 
steel plant and were told that 20-ton converters at the Petrovsk works had 
been changed over to the use of oxygen at the end of 1956. The Novo Tula 
plant also has an experimental L-D vessel of about | 1-ton capacity. 

There seems to be some difference of opinion among the top Soviet 
authorities about the extent to which this process will take the place of open 
hearths in the future. One authority thought that oxygen converter produc- 
tion would increase to about 10 per cent of the total (or seven to eight 
million tons), Another thought that L-D steel might represent 10 to 15 per 
cent of total ingot production by 1975. 

Future plans call for additional (55-ton) L-D converters at Krivoi Rog, 
and for L-D converters along with Bessemer and open hearths at the new 
plant in Stalinsk. When Soviet representatives visited the United States in 
September 1958, they said that the decision had just been made to equip 
the new five million ton plant at Irkutsk, near Lake Baikal, exclusively with 
oxygen converters. These converters are planned to have a capacity of about 
75 net tons. 


Oxygen Converters at the Krivoi Rog Iron and Steel Plant 


Four members of the delegation spent a day visiting the Krivoi Rog 
Iron and Steel Plant, the general characteristics of which have been men- 
tioned in the blast furnace section of this report. At the time of the visit, 
two oxygen converters were in operation and two more were under con- 
struction. 

Steel production at Krivoi Rog began in 1958 with ап 
for the year of 900,000 tons. Each converter has a capacit 
heat or about 500,000 tons per year at present, but they are 
replace these with 55-ton vessels. kes 

Each heat takes 35 minutes including all operations. е ee be 
from 18 to 20 minutes. Their method for determining the length О 


inutes of blow- 
is based on a simple analysis for carbon. After about 12 minu 
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ing, the furnace is turned and the slag is poured off. At this time a long- 
handled shovel is inserted into the steel cooling a thin shell of the metal on 
it. This sample is then dropped through a chute to a laboratory below and 
behind the converter, where a young girl checks its electrical resistivity. 
From this she calculates the carbon content and relays that information to 
the floor above over a public address system. 

The laboratory was unique in its simplicity, being operated by two women 
(an analyst and her helper). The determination of the resistivity of the metal 
is made on a spot rough ground on the sample. The only other equipment in 
sight was a simple portable prism spectrograph. which was reported to be 
used for manganese determination when required. Since all the stcel, essen- 
tially below 0.18 carbon, goes into very simple end requirement applications, 
this arrangement was adequate. The whole operation takes no more than 45 
seconds. The vessel is then turned up and blown for three or four minutes 
more on the basis of metered oxygen. 

The heat is then ready to pour from the vessel into the teeming ladle. 
which is on a car below the vessel. The steel ladle on the car is pulled from 
underneath the vessel onto a track under the ladle crane and picked up for 
teeming. The plant uses the bottom pouring teeming method. A single 
fountain with four ingots (each 9 to 10 tons) per stool, permits quick 
emptying of the ladle. This pouring platform operation is precise, and excep- 
tionally capable. The ingot caps of metal four inches thick insured quick 
movement from the teeming area. Four teeming stands and four cranes are 
already installed, so that the plant is ready for two more converters. 

Plant personnel said that most of the steels produced run 0.18 per cent 
carbon or less. but in the rolling mill some rods were reported to contain 
around 0.3 per cent carbon. 

An average charge was reported to consist of 2,475 pounds of pig iron 
per metric ton of steel plus 6 per cent limestone and 5 per cent iron ore. 
After the blow ferromanganese for deoxidation is added, plus aluminum as 
necessary. 

At the time of the visit the loading machine was out of commission, so 
they were adding only two tons of scrap for each cast of 35 metric tons, or 
five to six per cent. For the next month (July) and the rest of the third 
quarter they planned to reduce the pig iron charge to 2,205 pounds per 
metric ton of steel produced, plus six to eight tons of scrap per cast. They said 
that 20 to 25 per cent scrap in the cast can be absorbed easily. 

A typical analysis of the metal blown was reported to be 0.6 per cent Si, 


1.2 to 1.8 per cent Mn, 0.060 per cent S, 0.080 per cent P, and 4.0 to 4.5 
per cent C. 


232 


The oxygen lance is held four feet above the surface of the liquid апа 
reportedly lasts 300 io 500 heats. it is made of copper (water-cooled) 
with a single-opening De Laval nozzle, which reportedly gives the same 
speed and penetration as the three-pronged L-D nozzle. Photographs show 
a right angle kink in the oxygen feed line. This design was not by choice, 
but necessitated to accommodate it to the building. The Krivoi Rog building 
was originally designed for the old type, bottom-blown converter, and did 
not have enough height for the regular L-D nozzle and oxygen feed line. 

The plant standard for oxygen consumption is 2100 cubic feet per metric 
ton of stcel. The oxygen plant for the two existing converters has three units 
each producing 128 tons per day. For the two new converters they plan to 
install two units each producing 175 tons per day. The cost of oxygen is 
80 rubles per ton. They said that this is relatively high since at Dneprope- 
trovsk the cost is 50 rubles per ton and at Zaporozhye open hearth shop only 
35 rubles per ton. The oxygen produced is 98.5 to 99.5 per cent pure. 

The vessels are lined with chrome-magnesite bricks. They last from 150 
to 250 heats per lining, but the average was near the high side of this range. 
One vessel with a new dry lining is always on hand as a spare. It takes 5 to 
18 hours to reline and then 18 to 20 hours to dry. 

Of particular interest was the wet washing fume equipment which was 
quite effective during the three days it was observed. The steam from the 
scrubber stack gave no indication of fume problems. The turn-up vessel 
fume, while evident, was short in duration and not serious. 

Fans exhaust the gas to the wet cleaners. No electric cleaners are used, 
but they plan to install electrostatic dust cleaners on the third and fourth 
converters (or at least on the fourth one) and to compare the cost with 
conventional methods for dust checking. 

Including tributary operations, the total labor force for all three shifts 
consists of 615 manual workers, plus 44 supervisory (engineering and tech- 
nical workers) 22 clerical and 17 younger workers. Of these, 45 are repair 
or maintenance employees. 

The housekeeping in this shop was good and the lack of propaganda signs 
was quite noticeable. 

The converter diagram accompanying this chapter is based on one that 
appeared in a recent Soviet publication (Metallurg, May 1958). With this 
article as a basis a general plant layout drawing has been prepared to approxi- 
mate the enlarged Krivoi Rog top-blown oxygen steel plant. The critical dif- 
ferences are relocating the fume cleaning plant midway in the converter area 
and provision for additional hot metal handling at the steel plant. Attention 
is called to the low buildings involved for they approximate many American 
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open hearth plants which have low buildings. The right angled supply pipe 
for the oxygen lance which operates in low buildings indicates that conversion 
of existing melt shops in America can proceed when desired. 


| STOCKYARD BINS 2 TRANSFER MONORAIL 3 ELECTRIC TRANSFER 


CAR 4 CONVERTER BINS 5 MONORAIL OF IO TON CAPACITY 6 


A DIAGRAM OF AN OXYGEN TOP BLOWN CONVERTER SHOP 
METALLURG ~ $ -1958 


SCALE BIN 7 SCRUBBER INSTALLATION 8 CONVERTERS 9 POURING 
DRAWING BASED ON ARTICLE BY CILIFSHITS AND CG AFANSEV 


CRANES 10 POURING PLATFORM II MIXER 12 IRON LADLE CAR 
13 STEEL LADLE CARS 14 CONTROL ROOM 15. STOCK CRANE 


16 HOT METAL CRANE 
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Readers interested in detailed descriptions of the process are referred to 
the article in Metallurg. 

What was seen at Krivoi Rog, together with subsequent discussions with 
Mr. Pavel Korobov and Academician Bardin in Moscow, leads to some 
interesting inferences about the future development of the iron and steel 
industry in southwestern USSR. 

As explained. this modern plant now makes steel by the top blown pure 
oxygen basic-lined converter process. Under construction is a large basic 
open hearth plant. This area, near the great hydroelectric power plants of 
the Ukraine and not too remote from oil and gas supply, serves to measure 
some Soviet steel plans in a fairly comprehensive manner. 

The iron ore supply is excellent hematite. As beneficiation is developed 
the lean ores of this Krivoi Rog area assure a very long-term supply. The 
coke is essentially Donbas, and high sulfur will remain a problem. To 
meet these conditions large blast furnaces operating on high top pressure 
will be provided to supply iron for top-blown oxygen converter steel. These 
blast furnaces operate on essentially self-fluxed sinter charged at 200 F or 
higher. The first of the big furnaces, a 60,700 cu ft stack designed to 
operate at 16 to 22 pounds top pressure and with hot blast above 1800 F was 
blown in in September, 1958. The plans contemplate a low coke rate, which 
should minimize the high sulfur coke penalty. 

This will be essentially an iron converting plant. Small trade scrap is 
available. The fact that it was originally planned as a Thomas process steel 
plant, and switched after the buildings were finished to the oxygen top-blown 
process may indicate the end of the big bottom-blown converters as part of 
the Soviet plan. (The oxygen purity will be held high, 99 per cent minimum, 
to minimize nitrogen absorption. This plant, having had serious trouble with 
German reparation Thomas steel structural material, is very conscious of 
the problems of high nitrogen steel during Russian winters.) Тһе сопуег- 
sion to the oxygen top-blown process in the low buildings already on loca- 
tion required careful engineering. The fact that the plant is expected to 
double present output indicates the confidence Soviet engineers have in the 
success of the plant changes. 

The new open hearth steel plant was justified by Mr. Korobov on the 
grounds that alloy construction steels were part of this plant’s program. In 
answer to why these were not to be made in large (200-ton) electric fur- 
naces, Mr. Korobov said that electric power cost too much in that area and 
that in spite of the proximity of the hydroelectric power plants, lower power 
cost seemed unlikely. 


The decision to apply the available electric furnace power to oxygen 
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making rather than steel melting is in line with Dr. Bardin's comment that 
steel plants of the future would involve great electric power plants for oxy- 
gen. This oxygen will be the basis of converting blast furnace iron to steel 
rapidly. This does not exclude the Soviet hope for some quicker method 
of reducing the ore to iron. Mr. Korobov and Dr. Bardin believe that the use 
of electric power for oxygen production is more economical than for electric 
steel melting. 

These comments might be summed up as evidence that the steelmaking 
plants in western Russia will be based on low coke-rate blast furnaces, oxy- 
gen or oxygen-assisted steel processes. Fuel-fired open hearths will supply 
the batch steel requirement associated with limited production quantities 
of alloy construction steels and heat treating carbon steel needs. Such a 
balance appears sound and very flexible. 
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РАКТ | 


SOVIET ROLLING MILLS AND 
ROLLING PRACTICE 
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СНАРТЕК 1 


General Discussion 


The general designs of the rolling mills observed in Soviet plants are 
quite similar to the older type of American mills installed 20 to 30 years ago. 
Many of them are substantially duplicates of United States mills and pro- 
duce about the same ranges of product for any given mill size. Practically 
all of the Soviet mills installed prior to World War II were of German manu- 
facture, Demag, Sack, Schloemann and Krupp. Mills installed since World 
War II are nearly all of Russian manufacture. 

The Soviets recognize that their rolling facilities, particularly for flat roll- 
ing, are the least modern part of their steel industry. This phase, they said, 
is to receive considerable attention in the next stages of planning. Their 
ultimate aim is to improve present mills, to replace obsolete mills and, ulti- 
mately, to increase materially the percentage of flat rolled products, sheets, 
tin plate, galvanized, plates, tubes and other consumer goods produced. 

The present product distribution was given as follows: 


Rails А 2 рег сеп! 
Bars and Structural 60 per cent 
Tubes 14 per cent 
Wire and Miscellaneous 5 per cent 
Flat Rolled and Plates 19 per cent 


By 1975 they hope to increase flat rolled products to 40 to 45 per cent of 
their total rolled steel production. 

The general plant arrangement of the mill groups in all of the plants 
visited is good and follows an identical layout pattern. А blooming mill 
feeds its products through a billet mill into a series of cross bays, running 
at right angles to the blooming mill. These buildings serve as bloom, slab 
and billet preparation and storage areas. The finishing mill buildings, run- 
ning at right angles to the storage buildings, deliver their finished products 
into a series of parallel bays running across the ends of the group of finish- 
ing mills. These bays serve as the finishing and shipping departments. Short 
transportation equipment necessitates restricting lengths of steel products to 
about 25 feet compared to the 50 to 60 foot lengths customary in the United 
States. 

Three general comments are applicable to all types of rolling mills in the 
Soviet Union, other than continuous strip mills. 

In the first place, there is emphasis on having adequate reheating capac- 
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ity available. Blooming mills are served by 10 to 12 blocks of soaking pit 
furnaces with four to five electric overhead traveling pit cranes in the pit 
buildings. Mills in the 14 to 20 in. size ranges have from three to five large 
size continuous heating furnaces. 

Secondly, similar attention is devoted to any item that might cause rolling 
delays. Furnace buildings and mill buildings are served by more than an 
ample number of electric overhead traveling cranes, There appears to be 
more than the usual supply of heavy spare parts on hand in case of a 
breakdown. 

Thirdly, scheduling of orders is quite different from the usual Amer- 
ican pattern. It was said that orders are allocated on an annual basis for 
various types of products. These allocations are subject to “minor adjust- 
ments” quarterly. Such practice permits the mills to roll large tonnages of 
various sections and products on each mill rolling cycle. The mills can roll 
individual sections until the rolls are worn out, resulting in a minimum 
amount of down-time for section changes. This practice establishes rela- 
tively high annual production rates for their mills, even though they might 
not be considered as modern and up-to-date as comparable American mills. 

While a hot rolled section book of all the products rolled could not be 
obtained, it also appears that they have standardized and restricted the num- 
ber of sections like rails and structural shapes to a greater degree than is the 
American practice. This again results in fewer section changes on the mills 
and comparatively higher monthly production rates. 

The following general comments apply to particular types of rolling mills. 


Blooming Mills 


The blooming mills installed prior to 1940 have 4-hole blocks of the older 
style regenerative soaking pits, hole size about 7 x 12 ft, using 40 to 48 holes 
ahead of each blooming mill. The mills built during and since World War 
Il have recuperative pits two holes to a block, hole size about 16 x 16 ft, 
10 or 11 blocks per mill. Pit buildings have four or five electric over- 
head traveling pit cranes and the pits are served by at least three cover 
cranes. Fuels used are straight blast furnace gas or very low Btu mixed 
gas. All pit furnaces are well instrumented with automatic controls. 

Blooming mill stands are conventional 2-high reversing mills in the 42 to 
45 in. size ranges. All mills appear to be rugged and well designed, as are 
the tables, manipulators, etc. Mill drives are typical of the era of 1935-1945 
with single motors driving the mills through pinion stands. Variable volt- 
age controls are quite generally used on the mills, screwdowns and tables. 

The Soviet mills have made good use of the two-stand tandem blooming 
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mill arrangement at plants where blooming mill capacity has proven to be 
a bottleneck in breaking down ingots. Good flexibility is provided in the 
blooming and billet mill outlets, with adequate transfers, hot shears, etc. to 
keep mill rolling rates at high levels. 


Large Rail and Structural Mills 


All of these mills observed are similar to American installations of the 
same type. They consist of about a 36 in. 2-high reversing stand followed 
by two or three 28 to 30 in., 3-high stands, and a 2-high finisher. The 
products made are similar to United States practice, viz. rails up to about 
135 Ib/yd., all standard structural shapes up to 24 in. I-beams, and inter- 
locking steel sheet piling. 

Rail finishing included box-type cooling, rail end hardening, and stand- 
ard milling and drilling set-ups. At their most recent rail mill, installed at 
Nizhni Tagil, the rail end hardening, milling and drilling, are set up for a 
straight line production flow (See Metallurg, July, 1958). Roller straight- 
eners of the overhung wheel type are in general use for both rails and 
structural shapes. 

Structural finishing and shipping areas are considerably smaller than 
similar American layouts and appear to be very congested. Stock lay-down 
space is practically nonexistent. The Soviet managers aim to keep ship- 
ments current with mill production. Facilities provided for secondary fin- 
ishing, such as cold sawing, shearing and straightening appear to be fewer 
than normal American practice. 


Billet Mills 


Continuous billet mills follow the standard practice of one or two 6-stand, 
2-high, all horizontal mill trains following a blooming mill. No mills were 
Observed that have adopted the more recent American practice of alternate 
horizontal and vertical stands in the continuous trains. 

They have a few older, 3-high billet mills, consisting of two or three 
3-high stands driven by a single motor with traveling and tilting tables for 
handling the bars between stands. These mills were used largely for alloy 
and special quality steels. 


Small Structural, Light Rail and Heavy Bar Mills 

Practically all mills in the 14 or 20 in. size ranges were nine to ten stand, 
2-high, followed by four or five 2-high stands cross country— practically 
duplicates of United States mills of the vintage of 1925-1935. Hot beds, 
straighteners, shears, etc. followed the standard pattern. 
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They have less secondary finishing equipment. such as two-way straight- 
eners, than is usually found in American mills. Likewise, shipping areas are 
much smaller and quite congested. As previously noted, the reheating fur- 
nace capacity is more than ample compared to usual United States practice. 
Fuels used are mixed gas in the range of 250 to 350 Btu/cu ft. 


Small Bar Mills 


With one exception, all small bar mills observed. producing sections in 
Ув to 2% in. size ranges, were typical of 25-year old American design. 
Ten stand, 2-high cross country mills, or 3-high roughers, followed by a 
2-high Belgian train is the conventional pattern. Mechanical repeaters are 
in use for the smaller size products. In the larger sizes manipulation between 
stands and passes is largely by hand labor. The Cheliabinsk Plant had in- 
stalled in 1956 a well-designed 15-stand continuous bar mill producing 


Và to 1% in. rounds. It was the only modern bar mill observed in the 
plants visited. 


Plate Mills 


Only one plate mill was observed, other than continuous strip mills. It 
was at Stalinsk, and consisted of two 3-high stands in tandem. There was 
nothing unusual about its design or operation. 


Rod Mills 


One rod mill was observed at Magnitogorsk. It was a 3-strand, 18-pass 
Krupp mill, pre-war design, and would not be considered modern by Ameri- 
can standards in design, speed or production rates. 


Hot Strip Mills 


The two 66 in. hot strip mills observed at Magnitogorsk and Zaporozhstal 
are 10 to 12-stand mills of 1932 vintage. They are slow in speed and roll 
slabs which are light weight by present-day American standards. Up to the 
present little modernization of the original installations has taken place. 
Cold Strip Mills 


Cold reducing sheet mills are in 3-stand, 4-high tandems or 4-high single 
stand, reversing cold mills—all of the vintage of the 1930’s. Sheet process- 
ing and handling were not at all modern, utilizing equipment and methods 
that were in vogue in the United States in the early 1930’s. 

Tin Mills 
Magnitogorsk installed a fairly modern 5-stand 4-high tin train in 1957 
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and at the same time installed 12 hot dip sheet tin pots. Zaporozhstal has 
a narrow continuous hot dip tin unit and one experimental electrolytic tin 
linc. Soviet tin plate production is only about 550,000 net tons per year. 
The methods employed in the plants observed are anything but modern by 
United States standards. All tin plate is boxed, one base box per package, 
and put up in hand-made wooden boxes. 


Further General Observations 

These concluding observations apply to all the Soviet rolling mills visited. 

Both mechanical and electrical maintenance in the mill divisions appear 
to be kept at a fairly high level. Numerous spares seem to be available. 
Signs and posters throughout the mills indicate that considerable emphasis 
is placed on continuous operation of the mills. They urge employees to 
avoid downtime. Idle turns or days for mill maintenance are taken at about 
the same ratio as in United States practice. 

All buildings are substantially constructed of brick, steel and reinforced 
concrete, with far more of the latter being employed for buildings than 
would be found in the United States. 

Interior areas in the mills are kept reasonably clean, but building repairs 
and building maintenance are not good and do not compare with Soviet 
maintenance standards for machinery. 

Only the usual hand scarfing and chipping facilities are provided at all 
the plants for billet, bloom and slab preparation. No mechanical hot scarfers 
were observed in operation at any of the mills; however, the group was 
questioned carefully about the desirability of such equipment. 

Inspection procedures appear to be normal. Laboratories, where ob- 
served. have available all kinds of modern equipment for tests and analyses. 
It is largely of Soviet make and appears to be comparable to American 
practice. Considerable work has been done and is being done on the splitting 
of ingots for observation and test purposes. 

The quality of some products appeared to be good; however, some of the 
common carbon steel products, while apparently satisfactory for the Soviet 
market, would hardly measure up to American practice. 

In general, complete modern instrumentation is employed throughout the 
mill divisions to give the operators all of the visual aids possible. Name- 
plates indicate that instruments are largely of Soviet manufacture. 

These general observations are followed by summary descriptions of the 
rolling mills observed in each of the plants in the order in which they were 
visited. The summaries are followed by sketches for each of the plants, 
which show diagrammatic mill arrangements, the range of products turned 
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out, and rated capacities, wherever such information was made available. 

The blast furnace section of this report contains information about the 
general characteristics of each of the plants visited. The reader can also 
obtain an overall view by glancing at the general plant layouts which accom- 
pany the diagrammatic mill sketches, 


248 


СНАРТЕК 2 


Cheliabinsk Iron and Steel Plant—Southeastern Urals 


Summary of Rolling Mills 

(a) One 43 in. 2-high, Demag reversing bloomer 

(b) One 16 in./12 in., 15-stand continuous bar mill 

(с) Опе 17.5 in./13.5 in./12 in./10.5 in., 11-stand Demag looping bar mill 

(d) One 30 in. 3-stand 3-high large round and square mill 

(e) One 31 in. single stand 3-high billet mill 

(f) One 20.5 in./12 in. 2-stand 3-high, 5-stand 2-high looping small bar mill 

(g) Опе 17.5 іп./13.5 in. 1-stand 3-high, 5-stand 2-high intermediate size 

hand bar mill 
The Cheliabinsk Plant was constructed during World War II and 

much of the original equipment was moved to this Urals area plant from old 
plants near Moscow and in the Ukraine. Mills (a), (с), (d), (е), (£) and 
(в) above were thus moved. lt was said that they had originally been 
installed about 1932. Тһе 15-stand continuous bar mill, built in 1956 by 
Penig (East Germany), is the only modern finishing mill in the Cheliabinsk 
Plant. All the stands have individual drives with DC power for the motors 
supplied through mercury arc rectifiers. 

They reported that there is to be a major expansion of ingot capacity 
at Cheliabinsk. When this expansion takes place, several of the older roll- 
ing mills will be replaced or modernized. 

Open hearth and electric furnace alloy steels make up approximately half 
of the tonnage rolled at Cheliabinsk. 
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CHELIABINSK BLOOMING MILL 


43"/ 2H Rev. Demag-Schloemann Bloomer 


12” BAR MILL 


30” ROUND 
& 
SQUARE MILL 


BILLET & BLOOM 
| STORAGE 8 | 
PREPARATION BLOGS. 


INGOT CHARIOT 
10 ROWS. 2 HOLE PITS. 
HOLE SIZE 15° BY 15.75: 
12 14,6 М.Т. INGOTS HOLE 


10.5” LOOPING 
BAR MILL 


| 4 PIT CRANES, 2 COVER CRANES 
INGOT TURN TABLE 


43” BLOOMER (MOVED FROM UKRAINE) 
50/60, 6 М.Т. INGOTS HR. — 275 N.T./HR. AVG. CAP. 


252 


CHELIABINSK MILL 
15 Stand — 12" Bar Mill (Penig—East Germany—1956) 


800: ABT. 


REHEATING ЕСЕ. _, 


MOTOR ROOM 


RIBBON COILERS ——, ІШІП nmi 


--410-------- / 


ВЕР 
1 ATA TET PATTY, TEL рү мы 


4"n /2"о x 32.8 
FIN, & | SHIPPING PRODUCT 
SIZE 
1%” TO Y?" (30 mm. TO 14 mm.) 


yj 1"; 2 x He" D" Aa 
i (40/50 mm. x 8, 10, 12 mm.) 


2” MAX. (50 mm.) 


INDIVIDUAL MOTOR DRIVES 
MERCURY ARC RECTIFIERS 
MECHANICAL TYPE BAR HOT BED 


PRODUCTION 
77,99 NT/HR. 


27 55 NT.HR. 


EGZ 


CHELIABINSK MILL 
17.5"/13.5"/12"/10.5"' Looping 2 Strand Bar Mill (Demag) 


E ai ege 800" ABT. EN - 
FINISHING TERR 
А 13.5",12"-2H ——@©) 
D зн = 
SHIPPING с ET REHEATING FCE. 
BLDGS. — @ 1 1а 
ШІ 
131: Ө) 
HOT BED | FLYING SHEAR C 5 BILLET & 
— 214.25" í a d 12"/10.5" BLOOM 
mmu 
e CLS f PREP. 
HOOK CARRIER _/ | Bar COILERS BLDGS. 
BILLET SIZE > 35 x164' 
EMT 4 TT т. 
F ^ 7 
SHAPE SIZE PRODUCTION 
[e] 5" /A" (16/10 тт.) М“ SIZE = 19.8/22 NT/HR. 


О REINF.  5&"/38" (16/10 mm.) У SIZE = 8.8/11 NT/HR. 


AUTOMATIC REPEATERS USED BETWEEN LOOPING STANDS 
DEMAG DOUBLE FLYING SHEAR 
MECHANICAL HOT BED WITH DOUBLE RUN-IN TABLE 


ГЕТА 


CHELIABINSK MILL 
30"—3 Stand —3H Round & Square Mill 


800' ABT. 


TILTING TABLES 
ZEN 


[—]]- 3 CONT 
REHEAT 
І--ІІһҺ Fees 
16.4 LG 
[=I] віоомв 
35-30”, 3H. 
ANNEALING FURNACES 
= = З 
желй wl m NM 
FINISHING BLOOM 
& 
SHIPPING ROLLS CR. NI. ALLOY BILLETS & ROUNDS PREP. 
BUILDINGS PRODUCT BLDGS. 
Р " SHAPE MAX. MIN, 
zj- — — = _1 $— 
О 7” (180тт) 3%" (80mm) 
0 7" (80mm) 2%” (75 mm.) 


PRODUCTION 99/132 N.T./HR. 


RATED CAPACITIES FROM 12" BAR MILL, 10.5" LOOPING BAR MILL, 
& 30" ROUND & SQUARE MILL = 605,000 N.T./YR. 
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CHELIABINSK MILLS 
3l" ЗН Billet Mill, 17.5“/13.5" Hand Bar Mill, 
20.5" /12" Looping Bar Mill 


600'(ABT) 3 9 90 = 270(ABT) 


17:8 3H 


HAND ROUGHER 


15/8”, 5 ST, 2H 
FLOCR TABLES — 
HAND TRANSFERS 


400° ABT. 
31" 3H BILLET MILL | 


MAX. MIN. 

= == ML TORAGE 
О j|25*(0mm) | 1%” (30 mm.) ПА E Mo —M "PISIS 
a Зу" (80 тт.) | 1%.” (50 mm.) f ї 


LARGELY MILL MOVED FROM MOSCOW 1943 [F 5 REHEATING 


ALLOY (1932 DESIGN) TO MECHANIZE IN 1958. ше... ЕСЕ$. 
> NZ TILTING TABLES 
SHAPE MAX, MIN. 
EREMO ES a 6%" (160 тт.) 4% (120 mm.) 


RATED PRODUCTION = 40,46 NT;HR. 


MOVED FROM MOSCOW IN 1943 (1932 DESIGN) 


SHAE MAK MIN. ALL BLDGS. REINFORCED CONC. EXCEPT 
1%һ”(30тт.) 3%" (18 тт.) FOR ROOF TRUSSES. 


RATED PRODUCTION = 22/24 NT;HR. MILL ROLLS LARGELY ALLOY 
FROM ELEC. FCES 


СНАРТЕК 3 


Magnitogorsk Iron and Steel Combine— 


Southwestern Urals 


Summary af Rolling Mills 


Rated 
Capacity 


One 43 in./45 in. tandem, 2-high reversing blooming and slabbing mill 3,850,000 net tons of 
ingots per yr. 

One 45 in./31 in. semi-tandem 2-high reversing blooming mill 3,300,000 net tons of 
ingots per yr. 

One 27.5 in. 6-stand 2-high cont. billet mill—with bloomer (a) 

One 23.5 іп. 3-stand (2-H, 1-V) slabbing train 


One 31 in./24.5 іп. 7-stand 2-H cont. billet mill—with bloomer (b) 


One 17.5 in. 6-stand 2-H cont. billet mill 

One 20 in. 9-stand 2-H cross country, light structural rail and bar mill 1,045,000 net tons/yr. 
One 12 in. 10-stand 2-H cross country heavy bar mill 715,000 net tons/yr. 
One 12 in. 14-stand 2-H cont. flat and skelp mill 495,000 net tons/yr. 
One 12 in. 10-stand 2-H cross country medium bar mill . 572,000 net tons/yr. 
One 11 in. 15-stand 2-H Belgian type looping har mill 385,000 net tons/yr. 
One 10 in. 3-stand 18-pass Krupp rod mill Р à 560,000 net tons/yr. 
One 66 in. 10-stand hot strip mill | 

One 66 in. 3-stand tandem cold reducing sheet mill і SEA tons of 
One 5-stand 4-H tandem cold reducing tin mill J 

One 49 in. Universal slabbing mill (under construction, ta be completed 

in 1959) 


One 98 in. hot and cold strip mill, complete, including cold sheet, elec- 
trolytic tin and Sendzimir continuous galvanizing facilities. 
{Under construction—completion 1960) 


The capacity af the new hot and cold mill departments is to be rated at 2,750,000 net tons of 


sheet products per year, including hot rolled and cold rolled sheets, tin and galvanized. 


Di 


ivided into 40 per cent hot rolled sheets, 40 per cent cold rolled sheets, 20 per cent tin plate. 


The Magnitogorsk mills are all of standard types. High tonnages 


are rolled through their tandem blooming mills, both of which are laid out to 


provide good flexibility in their outlets from the continuous billet trains and 
the 3-stand slab train. 


is 


All of Magnitogorsk’s structural and bar finishing mills roll high annual 


tonnages, in spite of the fact that the mills are not of the latest design. This 


due primarily to two factors—first, ample reheating furnace capacity; 
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second, the order schedule. Orders are placed on an annual basis permit- 
ting very large tonnages of the various sections to be produced on one 
rolling cycle. 

The Magnitogorsk 66 in. hot and cold sheet mills are duplicates of 1930 
vintage American mills. Light weight slabs are rolled so that monthly pro- 
duction rates of 115,000 net tons can hardly be considered comparable to 
present-day United States practice. A small tonnage of high silicon electric 
sheets is produced. A fairly modern 5-stand tin train installed in 1957 has 
a finishing speed of 5300 fpm. Twelve conventional hot dip sheet tin pots 
were also installed in 1957. 

According to what they said about the 98 in. hot and cold strip department 
now under construction and scheduled to operate in 1959-1960, this new 
layout will be similar to recent American installations. 
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MAGNITOGORSK MILL LAYOUT 
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00000000000 
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ERI, | 
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MAGNITOGORSK MILL 


43/45" Blooming & Slabbing Mill 
Rated Capacity —3,850,000 N.T. ingots/yr. 


BILLETS MADE ON Ы 
/—ТНЕЅЕ STANDS BILLET 
1—1 STORAGE 


INGOT CHARIOT 


10 ROWS 4 HOLES EA. INGOT TURN 
TABLE\, 


& 
PREPARATION 


SLABS MADE ON 
THESE STANDS 


366” 


PRODUCT 


MAX. 


6%” (175 тт.) 
4%” (120 тт. Т.) 
33%“ (850 mm. W.) 


5НАРЕ5 
BILLETS 


SLABS 


а” (120 тт.) 
Зи” (90 mm. Т.) 
23%” (600 mm.W.) 
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MAGNITOGORSK MILL 


45" /31" Blooming & Billet Mill 
Rated Capacity— 3,300,000 N.T. ingots/ yr. 


INGOT CHARIOT 
11 ROWS 4 HOLES EA. 
REGENERATIVE TYPE PITS 


PRODUCT 


SHAPE МАХ. MIN. 
24,5" BILLET TRAINO 5%” (150 mm.) 4%” (108 mm.) 
17.5" BILLET TRAIN п 3%” (97 mm) — 24" (58mm) 
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MAGNITOGORSK MILL 
20" Cross Country Structural Bar and Rail Mill (9 Stands) 


PREPARATION BLOGS, Rated Capacity —1,045,000 N.T./year 
М и 


FINISHING 


J " 5 REHEATING FCES. & 
16.4' LONG BILLETS 
SHIPPING 
BLDGS. 
103' с neam HOT BED - ШШЩ 
ШШШШШШШ8 Ye ШП | ШШШ 
t TTT ОООО СЦ 
ШШШ 


ЅНАРЕЅ 

rm ” (180 mm.) 5” (120 mm.) 

к— ” (160 mm.) 5" (120 mm.) 
ж " (120 mm.) 3" (75 mm.) 
о “ (105 тт.) 2” (50 mm.) 

= ” (200 mm.) 5” (120 mm.) 
Lr 4" (105 mm.) 2" (50 mm.) 
I 1|363:/Ү0. (18 Kg.'m.) 


REINFORCING BARS 
O UP ТО 3” (80 тт.) 


MAGNITOGORSK MILL 


12" Bar Mill (10 Stands) 
Rated Capacity — 715,000 N.T./ year 


4 REHEATING FCES. 
16.4' LONG BILLETS 


FINISHING 
& 


SHIPPING 
1065. 
д шып. HOTBED — —- 


EE d 
ПІШШІШІШІТІТТІІШІІШІШІ г 


L. "m C NETUS В C-——————: 
PREPARATION BLOGS, PRODUCT 
SHAPES MAX. 
О 10” (255 тт.) 14" (32 mm.) 
а 8” (200 тт.) 2” (50 mm.) 


Ж 23%” (60 тт.) 2" (50 mm.) 


MAGNITOGORSK MILL 


12" Flat-Skelp Mill (14 Stands) 
Rated Capacity —495,000 N.T./year 


REHEATING FCE. 
32.8' LONG BILLETS 


FINISHING 
& 


SHIPPING 
BLDGS. 


PRODUCT 
FLATS & SKELP ONLY 


MAX. 
THICKNESS | и” TO" (7 TO8 mm.) 
9" (230 mm.) 


MIN. 


и” (2.5 тт.) 
2%” (60 тт.) 


MAGNITOGORSK МІЦ 


12” Bar & Structural Mill (10 Stands) 
Rated Capacity — 572,000 N.T./ year 


z^ 3 REHEATING FCES. — 
16.4: LONG BILLETS FINISHING 


o SHIPPING 


ба BLDGS. 
arcem 6 HOT BED 


BILLET STORAGE & 


PREPARATION BLDGS. PRODUCT 


SHAPES MAX. 


о lu" (30 mm.) | Мм (20 mm.) 
a 1n" (30 mm.) %” (20 тт.) 
АЎ 27 (50 mm.) 1%” (35 тт.) 
сы |129 №. (5mm) | 1%" М. (45 mm.) 
11%"T. (20тт) | %" Т. (5 тт.) 

CHER (35 mm.) 

1% 
LÀ z 
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MAGNITOGORSK MILL 


11” Looping Bar Mill (15 Stands) 
Rated Capacity—385,000 N.T./year 
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MAGNITOGORSK MILL 


10” Rod Mill (18 Passes) 
Rated Capacity — 561,000 N.T./ year 


MOTOR ROOM 


BLDGS. 
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--- 
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MAGNITOGORSK MILL 
66" Hot & Cold Strip Mills & Tin Plant 


" 1500' ABT. 
3 REHEATING FCES. __ HOT STRIP MILL | 


100'(АВТ.) 
—--1 
100‘(ABT.) 


20 DIRECT FIRED ANNEALING FCES. _ — 


r .3 N.T./HR. } К COIL 200 
| 60 BASES (3.3 N.T./HR.) | Тон a, 
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TIN POTS сыза n A 


тҮ ше ы айы SHEET Cm m 
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800 АВТ. 7 400" ABT. 


WAREHOUSE 


TIN PLANT 


1500(ABT.) 1200: АВТ. | P | 


——- $$ n - --- 


(BUILT NEW ІМ 1957) 


© PRoDucT шт. 
| H.R. COILS=115,500 N.T./MO. -RATED CAPACITY 


' 1 
ТІМ H.R. SHEETS С.Н. SHEETS 
20% 40% 40% 
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16ROWS 2 HOLES EA. 
15’x 15’ HOLE SIZE 
24 М.Т. INGOTS 


eee, V] 
TEIIRIREI ——À M | 
ЕВЕ (62.5” OPENING) 
ee el 


650” АВТ. 


MAGNITOGORSK MILL 


New Universal Slabbing Mill & 98” Strip Mill 
(Under Construction—Completion 1959-1960) 


| 

I 

| NEW COLD MILL PLANT ТО BE BUILT IN 
1 THIS AREA WITH ELECTROLYTIC TIN AND 
H SENDZIMIR GALV. LINES 

1 
I 


INGOT TRANSFER CAR 


ROOM 


7 MOTOR г 
"7 | 
1 


1 
98” HOT STRIP MILL ! 
SPEED 2400 FT./MIN. ! 


ALL EQUIPMENT BEING BUILT BY— 
NEW KRAMATOR MACHINE BUILDING PLANT 
DONBAS REGION 


СНАРТЕК 4 


Kuzneisk Iron and Steel Combine 
at Stalinsk in Central Siberia 


Summary of Rolling Mills 
Rated 
Capacity 
(а) Опе 43 in./35 іп, 2-stand 2-H rev. tandem blooming mill ....................... 3,740,000 net tons of 
ingots/yr. 

(b) One 35 in./31 in./29 in. 1-stand 2-H rev. 2-stand 3-H, 1-stand 2-H rail 

and structural mill ............. ... 880,000 net tons /yr. 
(c) One 33 in./22 in./33 in. x B48 i іп. ET stand 3. н plate mill. 2. 330,000 net tons/yr. 
(d) One 23.5 in./20 in. 9-stand 2-H cross a country lights structural and bar 

mill "oS 770,000 net tons/yr. 
(е) One 29.5 in. 2sland 3 н billet mil . ЕЕ m A 
if) One 17.5 in. 4-stand 3-H medium size bar mill .................. 88,000 net tons /yr. 
ig) One 20 in./14 in./11 in. 1-stand 3-H; 2-stand 2h; 5-stand 2-H l looping 

bar mill В n 88,000 net tons /yr. 
( One 18.7 in./14 in. " stand 3. н, 6-stand 2 H hand bar mill. j 94,000 net tons/yr. 


There is nothing unusual about the mills at the Stalinsk Plant. The 
tandem bloomer rolls relatively high tonnages. It is served by 48 holes of 
regenerative pits. The 35 to 29 in. rail and structural mill is a good layout, 
duplicating American practice. 

The three small bar mills, (f), (g) and (h), were installed during the 
war, having been moved from another plant. They are all very old, hand- 
type mills without cooling beds. Some die-rolled sections for agricultural 
machinery parts are produced on the 17.5 in. medium size bar mill. These 
mills have been located in one end of the original rail and structural ship- 
ping buildings, with the result that the shipping departments in the Stalinsk 
Plant are badly congested. Overcrowding of the shipping areas has ad- 
versely affected the quality of the products produced by this plant. 

Although the site was an open field when construction began in 1929, 
the city has grown up and today completely surrounds the steel plant on all 
sides. The result is that the Soviet Union is now building a complete new 
5,000,000 ton plant at Stalinsk, located some 10 miles west of the present 
plant. 
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SMALL BILLET STORAGE 
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STALINSK MILL 
Rail & Structural Mill 


RAIL FINISHING & SHIPPING 


11 | 


НОТ BEDS | 
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5 HOT SAWS 


-— а a c 
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- T 
SHIPPING BLDG. SLAB YARD | | | ] 
— 249,27 — e - 175.8'-«— —— 400.0’ — — 668.4’ --ң 
65.6" 
PRODUCTION FROM RAIL & STRUCTURAL MILL BLOOMS FROM 43" MILL INGOTS 27"x30"x85" 
12W"x13" (680 mm.x760 mm.x215 mm.) 


SHAPES (320 mm.x 330 mm.) 


1 |is17/YD. (65 Kg./m.) | 867/YD. (43 Kg./m.) 
I—1|24" (600 mm.) 7” (180 mm.) BLOOMS FROM 35" MILL 
> i BaB xe xe 
mmm |127 (300 mm.) 7' (180 mm.) Тін 


8” (200 mm.) 4% (120 mm.) 


1314/Y (65 Kg./m.) 

RAIL LENGTH 41 (12.5m.) 
RAILS 550,000 BLOOMING MILL ROLLS 3,740,000/NT./INGOT 
STRUCTURAL _ 330,000 

TOTAL — 880,000 NT./YR. 
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STALINSK MILL 
3 High Plate Mill 


REHEATING FCE. BLDG. 
Ж 97.0: ,, РОК RAIL & STRUCT. MILL 


35" 2H REV. 


N 
SHIPPING 
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BLDGS. | nm NE Meses Д 
= ТҮГЕ irom © H 
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“3 REHEAT FCES. 2 ROW 
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ROTARY SHEAR TABLE 
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ee - 
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STALINSK MILL 
20" Cross Country Bar, Struct. & Rail Mills 


“HOT BED 


FINISHING & 
SHIPPING 
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ЕТІТ-- 
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100° 


SHAPES MAX. MIN. 
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RAILS & ACC, 330,000NT/YR. О e (150 mm) 2%" (60 тт.) 
STRUCT, 385,000 NT_/YR. о 7 
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STALINSK MILL 
29” Billet Mill — 11" Bar Mill—14" Bar Mill —17.5"' Mill 


ii || gr 
ШІ gn.mm . ФШ 
|i STORAGE 
PLATE SHIPPING 


14" 2H 6 ST. = 3H. 1 ST. 19.5 3H. 


HAND MILL 
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O MAX. MIN, О мах. MIN. O max. MIN. О max. 
2.34" (60 mm.) 1.36” (35 mm.) |1” (25 mm.) %” (10 mm.) | 1%” (45 mm.) 1” (25 mm.)| 6% (160 mm.) 
c 7” (180 mm.) М. 88,000 NT./YR. 88,000/93,500 NT./YR. MIN. 

4"/W" (6/8 mm.) Т. 4%” (120 mm.) 
A 2" (50 mm.) 1%” (45 mm.) 


DIE ROLLING 80.000 NT./YR. 


СНАРТЕК 5 


Zaporozhstal Plant—Ukraine Area 


А Rated 
Summary of Rolling Mills Capaci 
(а) One 43 in. 2-high Universal type blooming and slabbing mill ... .. 
(b) One 66 in. 12-stand hot strip mill . алдыда өле 
(с) One 66 in. 3-stand 4-H tandem cold sheet mill (United design) ... .. ‚ 2,000,000 net tons/yr. 
(d) Two 66 in. 1-stand 4-H reversing cold mills (United design) .. ...... 
(e) One 48 in. 1-stand 4-H reversing cold mill (Soviet design). ... 


The Zaporozhstal Plant was originally started in 1933. During the 
war much of the original equipment was moved to other plants in the Urals 
area. Equipment that could not be moved was completely destroyed by the 
German invaders. In 1947 restoration of the plant was started but it has 
not been built back to its original capacity. 

At present the plant's production is all in sheet products, hot and cold 
rolled sheets and tin plate. 

The 43 in. Universal Soviet-designed slabbing mill is new and quite 
modern with twin motor drives. It is comparable to similar United States 
mills. 

The 12-stand hot strip mill is practically the same as the original installa- 
tion made in 1936. A new Russian-designed 6-stand roughing train has 
been installed ahead of the original 6-stand American designed finishing train. 
Slabs rolled are light weight by present American standards. The mill has 
a finishing speed of 1580 fpm. Its average production was given as 170,000 
net tons of hot rolled bands per month. In December, 1958, they plan to 
revamp the mill with new drives, etc., to increase its speed to 2400 fpm. 
Additional capacity is needed to take care of a new cold sheet, tin and gal- 
vanizing department that is to be built next year. At the present time hot 
rolled sheet production is 100,000 net tons per month. 

The cold sheet department utilizes American processing machinery typical 
of 1930-1935. They are producing about 55,000 net tons per month of cold 
rolled sheets. Electric sheet annealing furnaces are used, but they will be 
converted next year to coil type furnaces with natural gas fuel. 

Tin plate production is 6,000 net tons per month, 20 in. maximum width. 
Tin processing equipment consists of very small, slow speed Demag mills 
taken from Germany as part of war reparations. This equipment is any- 
thing but modern by current American standards. Six small double con- 
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tinuous hot dip tin units were installed. as well as one continuous lacquer- 
ing line and one pilot continuous electrolytic tin line. 

Next year the Zaporozhstal Plant plans to install a complete new modern 
cold sheet, tin and galvanizing department with a capacity of 1,100,000 net 
tons per year. It will have modern cold sheet and tin mills, electrolytic tin 
lines and Sendzimir continuous galvanizing lines. As part of this new proj- 
ect, construction has been started on a new cold forming shop that will make 
all kinds of cold formed shapes from coiled strip. 
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ZAPOROZHSTAL PLANT 


Hot Strip Mill 
100” 100” 
ABT. ABT. 
ABT. 
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0000000000/ 


TWIN MOTOR 
DRIVE 


v 
TO COLD MILL 


SLAB STORAGE L 2000' ABT. 


MILL SPEED — 1580 FT./MIN. 

(DEC. 1958 — 2400 FT./MIN.) 

MAX. COIL WT. — 13,2007 ` 

RATED CAPACITY (AVG.) — 170,000 N.T./MO. 
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ZAPOROZHSTAL PLANT 
Cold Strip Mill & Tin Plant 


1800: ABT. р 


7/1 34 TANK STD. PICKLERS 
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| 


(UNITED) 
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Н.В. BANDS — 170,000 N.T./MO. 


Н.В. SHEETS 
P 


1 1 
99,000 N.T./MO. 60,000 N.T./MO. 


C.R. SHEETS 


i 
6,000 N.T. TIN/MO. 


СНАРТЕК 6 


Dneprospetstal Plant—Ukraine Area 


Summary of Rolling Mills 


{a) One 35 in. 2-stand 2-H reversing bloomer 
(b) One 20 in. 3-stand 3-H, 1-stand 2-H heavy bar mill 


(c) One 15.6 in./ 12.8 in. 3-stand 3-H, 5-stand 2-H looping type intermediate 
size bar mill 


(d) One 12 in./11 іп. 3-stand 3-H, 7-stand 2-H Belgian train looping type 
small bar mill 


All products from the Dneprospetstal Plant are high quality electric 
furnace alloys. In addition to the rolling mills they have a forge and press 
department, a bar heat treatment division, centerless grinders and draw 
benches for wire products. 

Ingot tonnage was given as 1,045,000 net tons per year. Ingot sizes range 
from 440 to 100,000 pounds. Total finished production was given as 770,000 
net tons per year. Rolled products include rounds, squares, shapes and flats 
in sizes ranging from 1⁄4 to 8 in. diameter. They make some 350 grades of 
special steels, including 11,000 net tons per month of stainless; 2,750 net 
tons per month of high silicon electric steels; 33,000 net tons per month of 
ball-bearing steels and a quantity of tool steels, chrome-moly steels, etc. 

The plant was started in 1933, completely destroyed during the war, and 
placed back in operation in 1950. 

The mills inspected incorporate nothing unusual in their design or opera- 
tion. The layout of the mills follows the typical Soviet pattern, with the 
blooming mill feeding into cross bays for billet storage and preparation. 
Finishing mills likewise feed into another series of cross bays of the process- 
ing and shipping departments. The bar heat treatment, grinding and wire 
drawing departments appear to be modern. They use the same type of 
equipment for processing that is found in the United States. The annealing 
furnaces are all direct-fired with 165 Btu per cu ft mixed gas. 
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DNEPROSPETSTAL PLANT 


500’ ABT. 
po 
10 ROWS. 2 HOLE PITS 
HOLE SIZE 18'x 18" | 
AMSLER MORTON ТҮРЕ | 800’ АВТ, 


\ | 
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pues bee ы 


[ТЕШЕ 


Alloy Steel Mill 
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= REHEATING FCES. 
PRODUCT 
SIZE 
И” TO 8" (6 mm. TO 200 mm.) 
М” TO 8" (6 mm. TO 200 mm.) 
UP TO 8" (200 mm.) WIDE. 


INGOTS — ELECTRIC STEEL — 1,045,000 N.T./YR. 


RATED CAPACITY – PRODUCT — АЦ. ALLOY — 770,0000 N.T./YR. 


CHAPTER 7 


Krivoi Rog Iron and Steel Plant— 


Ukraine 
Summary of Rolling Mills 
(a) One 45 in./29 in. tandem blooming mill ....................... ........ 3,750,000 net tons/yr. 
first stage 
5,000,000 net tons/yr. 
second stage 
(b) One 23-stand rod and small-section mill esee, 500,000 net tons/yr. 
(c) One small wire mill .. arci MER RE сел 420,000 net tons/1958 


550,000 net tons future 
planned capacity 


The first stage of the blooming mill can roll up to 14 in. square 
blooms and the second stage will roll blooms or billets up to 7 in. square, 
although at the time of the visit, the billets were reportedly 6 in. square. 
The first stage, including nine reheating furnaces, was in operation, while 
the second stage was said to be nearing completion. 

The small section mill regularly produces 0.256 in. rounds and small 
sections from 0.394 to 0.75 in. on a side, angles of 1.38 in. and 1.57 in. 
on each side and also squares. All told it rolls 26 different shapes in a 
month, or an average of one particular profile a day. They get an average 
of 275 tons from one pair of rolls. 

The shapes being cut and stored were only about 25 feet long com- 
pared to 50 or 60 foot lengths that American mills normally handle and store. 

A new rod mill was completed and scheduled to start operation on June 
18, 1958. A second wire mill is also planned to duplicate the present 
facilities and add 1,100,000 tons per year to the capacity for wire and 
small sections. 

A continuous strip mill is under construction and a tube mill is scheduled 
for installation in the future. 
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MANAGEMENT—LABOR RELATIONS 


This part of the report deals with the relationships of management 
and labor at the various plants visited іп the USSR. It discusses union func- 
tions, economic and social life, training and education, working conditions 
and many other phases of life in Russian steel plant communities. 

The reader should be aware always that most of the material presented 
in this section was obtained through questions asked of steel plant managers 
and union officials. The Delegation was in most cases in no position to verify 
or audit their replies. 

Appendix A carries an English translation, perhaps the first ever made 
public, of a Soviet Union steel industry collective agreement. This is com- 
pared with an agreement of a leading American stee] company. 

Appendix В reprints “Rules of the Trade Unions of the USSR”, a booklet 
published in English in 1954 by the Trade Union Publishing House, Profiz- 
dat in Moscow. The text brings out clearly the extent of control exercised by 
the Communist Party over union affairs. 
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СНАРТЕК 1 


The Union’s Functions in the 


Soviet Steel Industry 


There are 22 industrial labor unions in the USSR, the Delegation was 
told—one for each major industry, and for groupings of lesser industries. 
Practically all workers belong to these unions although union membership is 
not compulsory. 

In noting the functions served by unions in this Communist controlled 
society, one may properly start with the political structure of the State. 

From discussions with various guides who accompanied the Delegation 
on its tour. members concluded that in all matters, including trade union 
policy, the Communist Party is the ultimate power in the USSR. (On display 
in Magnitogorsk was a document showing that the present Director of the 
Cheliabinsk steel plant was the Secretary of the Cheliabinsk Communist 
Party two or three years ago). In this connection the reader should note 
Appendix B which lists in one section the responsibilities of Primary Trade 
Unions. 

Contrary to common belief, it was said that less than five per cent of the 
Soviet people are members of the Communist Party. To become a member 
of the Party requires at least a year of waiting or "investigation." Decision 
to become a Party member seems regarded in the Soviet Union as a very 
serious step—like self-dedication to a cause—and to get accepted as a Party 
member is viewed as real accomplishment. 

Communist policy undoubtedly includes use of every possible human 
motivation in persuading all citizens to work enthusiastically for Communist 
goals and the advancement of the Soviet's power. 

The social and economic objectives of the Union are apparently near- 
identical with those of Communism. Delegation members were told that a 
great deal of the Union's time and effort is spent in developing and promoting 
plans for increasing steel production; and they indeed formed the opinion 
that this was one of the Union's most important functions, if not the most 
important. 

Membership of the Steelworkers Union is comprised both of workers and 
management people up to and including plant directors. Just how the 
Plant Director functions as a Union member did not become fully clear. 
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But his leadership and authority must undoubtedly be felt in Union under- 
takings—a matter of some import in the functions it performs. 

Directly related to a key responsibility of the Union is Communism's 
first tenet: all tools of industrial and commercial production, all property 
that is in any way a means to such production, belongs to the State. 

Private ownership is limited to "personal" property held for personal con- 
sumption or enjoyment—like furniture, clothing. jewelry, bicycles, house- 
hold appliances; in instances still unusual in the Soviet Union. it also extends 
to an automobile, or a house (with title to the land remaining in the State). 

Such being the status of property under Communism, a major objective of 
the State, then, must be cultivating the conviction in all citizens that they аге 
part-owners of all industry. The Union acts as a major instrument in per- 
suading workers that the worth of their ownership depends completely upon 
the productivity that they achieve. The Delegation was told that if a worker 
does not put forth good effort on his job, Union members talk seriously to 
him about his failure to do his loyal share. 

I: was also pointed out that the Union. through its plant committee. may 
discuss with top plant management the performance of any foreman or other 
supervisor whom the Union regards as an unsatisfactory contributor to plant 
productivity. 

While in theory there can be strikes, Delegation members were told that 
there are no strikes in the Soviet Union—-because workers believe that they 
own the plants and realize that they would be "striking against themselves." 
Ii was also stated to the Delegation that strikes would not be practical. 

An immediate extension of such Union functions in “worker education" 
is generation of a hero-ideal, for emulation by all members of this newly 
industrialized society; such is the worker-pioneer who climbs new peaks of 
productivity. Legions of posters glorify him in all possible ways and forms. 
and not only in plants and mills but in places of public and social gathering. 
ioo. Even children can siart learning—in union-operated kindergartens— 
how patriousm means conquering quotas. It is a common observation, of 
course. that great energies become released, both in individuals and societies, 
when they become highly goal-conscious: and a major part of Union activity 
seems directed toward this end. 

The Union's income is geared directly to its members" productivity on the 
job. in a way that provides both incentive and wherewithal for its educational 
undertakings. The Delegation was informed that the Steelworkers Union 
receives annually from the industry a sum totaling 8.5 per cent* of the 


* This is in addition to other sources of Union income as listed in Appendix B. “Rules 
of the Trade Unions of the USSR.” The reader should note. however thar this docu- 
ment is dated 1954. 
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wages paid during the year. Since the level of wage payments to employees 
depends greatly on the bonus each worker earns for meeting and exceeding 
quotas, every Local Committee of the Union has the most practical of reasons 
for seeing the quotas well-met. 

Unions in all industries receive income on the same basis as in the steel 
industry, the Delegation was told—except that payments vary with different 
industries, and range from 6 to 16 per cent. From such funds a wide range 
of union activities is supported. 

The normal social life of steel mill communities rests in large part upon 
Union activities, since the Union operates such enterprises as kindergartens, 
nurseries, recreation facilities, athletic facilities, rest homes, and the Palaces 
of Culture. In each industry the union operates the social insurance system; 
pays workers when they are temporarily out of work because of illness or 
maternity and helps defray workers’ travel expenses to rest homes and sani- 
tariums. Pensions, however, are paid by the State. 

To guide the Union's performance at local levels, and assure wise use of 
Union funds in organizing local social institutions around Communist ideals, 
a line of communications stretches straight from the Local Committee in 
each plant to Moscow. It is as direct as the other line that coordinates in- 
dustrial production and economic management. 

In inquiring about the organization of the Local Committee in one of the 
plants visited, the Delegation was given a list of its six subcommittees. They 
indicate some of the scope of the Union interest and work by their functions. 
The six were respectively concerned with (1) Fulfillment of Production 
Quotas; (2) Pay and Wages; (3) “Okhrana Truda”—a term that includes 
safety and safe working conditions, along with amenities for workers’ con- 
venience; (4) Housing and Living Conditions; (5) Cultural Work; (6) 
Social Insurance. 

The Committee on Pay and Wages would probably be confined chiefly to 
discussing matters like bonuses and incentive rates, since all base rates are 
uniformly established in Moscow. 

The Delegation was told that the top committee of the local Union ne- 
gotiates a contract for each plant annually. Theoretically it then has power 
to carry any disputes that arise to the highest authorities in Moscow. But 
in practice it has never been necessary to carry a dispute past the Regional 
Economic Council. The implication was that it is easy to secure agreement 
on what is best for all. 

The president of the Plant Union works full time on Union affairs—as did 
approximately six other people heading Union committees in one of the 
plants visited. The pay for these Union workers comes out of Union dues. 
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The Delegation was told that one function of the Union is to assist in 
safety programs. Based on information received, it appears that the Soviet 
steel mills have far more accidents than those in the United States. For ex- 
ample, at Magnitogorsk it was said that they had approximately 720 lost- 
time accidents last year. including six cases of severe disability, and four 
fatalities. This is several times as many lost-time accidents as occur today 
in a plant of comparable size in the United States. 

Safety apparel was conspicuous by its absence. Safety shoes were seldom 
seen, and protective clothing (including hard hats) was not observed in any 
steel plant. The use of goggles appeared to be limited to welding and burn- 
ing. The workers in general seemed to take a great many chances that would 
be forbidden by plant safety rules in this country. Sanitary facilities, includ- 
ing toilets and drinking water facilities, were few and considerably below 
American standards. 
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СНАРТЕК 2 


The Economic and Social Life 


of the Soviet Steelworker 


The Delegation learned at firsthand the selling price, in rubles, of 
most of the necessities and many of the luxuries that the steelworker would 
normally buy. In some few instances the Delegates were able to determine 
directly from workers their earnings. However, most of the data on earnings 
of steelworkers were obtained from several different plant officials, and it is 
believed that the data furnished are accurate. 

The value of the ruble in dollars is very difficult to assess. The official rate 
stated by the government is four rubles to one dollar. However, American 
tourists, and delegates such as the steel group, were given ten rubles for each 
dollar. It is understood on good authority that international trade bartering 
is done on the best possible basis which, in short, means that the value of the 
ruble varies considerably under different circumstances. 

In order to show something of the economic life of the Soviet steelworker, 
the following table has been prepared showing the prices of commodities in 
rubles and in earnings per hour of the worker. The earnings for this purpose 
have been taken at 1,300 rubles a month, which was given to the Delegation 
as the average earnings for the Cheliabinsk and Magnitogorsk workers. 

With respect to rents it was learned that the State aims to keep rents low 
and that the average steelworker pays in the neighborhood of four per cent 
(range is 31% to 8 per cent) of his monthly pay for an apartment. This would 
be equivalent to approximately 54 rubles or seven hours’ pay and includes 
heat, light and water. 

It is important to recognize, however, that the quality of most of the con- 
sumer merchandise available in the Soviet Union is below that which is con- 
sidered standard in this country. Similarly the housing accommodations pro- 
vided in even the most modern apartment houses for Soviet workers offer 
no convenience comparable to those in the United States. 

Listed below are monthly earnings of steelworkers in rubles. The earnings 
listed are for the northern steel mills visited, particularly Cheliabinsk, Magni- 
togorsk, and Stalinsk. All wages are set by the State, and are uniform in all 
mills except that a geographical differential exists whereby southern mills are 
paid 15 per cent less than northern mills on the theory that living costs are 
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cheaper as it is a warmer climate. In mining operations, the miners іп Kuz- 
netsk receive 25 per cent more than the southern miners. 

A review of these earnings will show clearly that a uniform wage for all 
workers is not present Soviet policy. The steel mills now have a graduated 
wage scale similar in principle to the steel mills in the United States but a 
great deal lower in buying power. 

This principle is stated in "Rules of the Trade Unions of the USSR,” (Ap- 
pendix B) as follows: *The Trade Unions take part in planning and regu- 
lating wages and in framing systems of pay in accordance with the socialist 
principle of payment by the amount and quality of work performed." 

As will be noted from Table 3. a large percentage of income is paid 
in the form of a bonus or incentive, and this generally varies from 20 to 
30 per cent for achieving the established production quota. For exceeding 
the quota the bonus pay increases rapidly, and the Delegation was told that, 
at one plant. it is as high as three per cent of pay for each one per cent increase 
in production, 

In addition to the production incentives shown in the above table, there 
are seniority bonuses, paid annually on January Ist. These vary from ap- 
proximately 10 per cent of annual earnings for service of three to five years 
to two months’ pay for service over 15 years. It was said that the reason for 
the seniority bonus is twofold—first, all promotions are based on ability with- 
out any reference to seniority, and second, to discourage workers from mov- 
ing from one location to another. 

It would take about half a month's wages to buy a bicycle, and even more 
for a small radio. 

If selected items within the list are measured against each other, some 
startling comparisons appear. 

With the minimum bus fare at 20 kopeks it would take 130 bus fares just 
to buy a pound of butter, 85 bus fares just to buy a four ounce chocolate bar. 
If such price relations obtained in New York, where the buses charge 15 
cents, New Yorkers would be paying $19.50 for a pound of butter and $12.75 
for a four ounce chocolate bar. 

Such comparisons, however, give an erroneous impression of the buying 
power of the average Russian worker. Many of his immediate requirements 
are so subsidized, directly or indirectly, that what money he earns seems to 
stretch over other essential needs. 

The worker is well-educated to the need for present "thrift" in personal 
consumption, while the building of capital goods industries is stressed. He 
is conditioned to accept the paucity and high price of consumer goods. 

Large expenditures by the State on public conveniences like stadia, li- 
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ТАВ1Е 1 
Standard of Living Comparison 


USSR and USA 
І Cost in Hours of 
Work Required fer Average 
Prices Steelworker After Taxes 
In In USSR’? USA Ratio 
Item USSR USA @ 6.66 @ $2.38/ 1558 
Rubles Dollars rubles/hr. hour USA 
Food 
Meat (per |b.) 5 $ 085 0.75 0.37 2.03 
Bread (per Ib.) a 0.5 0.15 0.08 0.06 1.25 
Potatoes (per Ib.) 0.25 0.07 0.04 0.03 1.27 
Butter (per Ib.) 26 0.80 3.9 0.34 11:5 
Chocolate Bar (4 02.) 17 0.20 26 0.08 32.6 
Clothing Р 
Man's suit (good quality) 2000 60.00 303.0 25.2 12.0 
Man's suit (poor quality) 828 18.00 1243 7.6 16.4 
Man's shirt (good quality) 290 4.00 40.4 17 2.38 
Nylon Stockings (poor quality) 39 50 5.9 0.25 23.6 
Меп'$ Shoes (good quality) 250 15.00 37.6 6.3 §.97 
Pair of Cheap Sneakers 110 6.00 16.5 2.5 6.6 
Pair of Women's Shoes 320 12.00 48.1 5.0 9.6 
Woman's Summer Coat 400 40.00 60.1 16.8 3.6 
Hard Consumer Goods 
Plain Gold Watch 1300 50.00 195.0 21.0 9.3 
Bicycle 600 50.00 90.3 21.0 43 
Automobile—ZIM (equa! to our "49 
Buick 42000 4200.00 6320.0 1760.0 3.6 
Automobile—VOLGA {equal to our 
stripped Ford аг Chevrolet) 32000 2100.00 4820.0 883.0 5.5 
TV Set (10") (17" set in USA) 1950 170.00 293.0 71.5 4.1 
Record Player—small, simple 300 50.00 45.1 21.0 2.1 
Hi-Fi Radio 2100 150.00 316.0 63.0 5.0 
Vacuum Cleaner 1500 50.00 226.0 21.0 11.0 
Services 
Subway fare A 0.50 0.15 0.075 0.06 1.25 
Haircut . қ 1.25 1.25 0.225 0.528 0.428 
Shoe Shine 1 0.20 0.150 0.083 1.81 
Miscellaneous 
Hotel Room — 30 7.50 4.5 32 14 
Dinner for ane—hest eating place 64 5.00 9.6 2.1 46 
Cigarettes—pack of 20 3 0.25 0.45 0.10 45 
Gasoline—1 gallon 2 0.35 0.3 0.15 2.0 
Rent (400 sq ft)... 85 50.00 12.8 21.0 61 
Union Dues (per month) = 13 5.00 1.95 2.1 193 


(1) 1,300 rubles per month (7.2 per hour) gross income. = 
1,209 rubles рег month (6.66 per hour) take home pay after 7 рег cent income tax. 


(2) $2.72 per hour gross income (AISI statistics, 1957). 
$2.38 per hour take home pay after 12.5 per cent income tax. 
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Unskilled Worker—Minimum 
Skilled Worker—Maximum 
Average—Kuznetsk Miners 
Office Secretary 


Blast Furnace Keeper 
Open Hearth— 

"Lowest Assistant" 
Open Hearth—First Man 


Crane Operator 

Operator, Tandem 
Blooming Mill 

Chief, Labor Dept. 

Chief, Planning Department 

Union President 

Master Shift Foreman 

“Deputy Directors” 

Dept. or Division 
Superintendents 

Chief Engineer, Kuznetsk 

Plant Director, Kuznetsk 


Plant Director, Magnitogorsk 


Kerch Iron Ore Combine. 
Eastern Crimea: 
Average Earnings— 
Whole Combine 


Minimum—Whole Combine 
Sinter Plant Operator 


Kamysh-Burun Open Pit Mines 
Operator—Excavation 
Machine 
Minimum—Unskilled Labor 
Shift Foreman 
Mine Superintendent 
Krivoi Rog Mines 
Miners 
Trammers 
Cleanup Workers 
Shift Bosses 


Mining Captains 


294 


TABLE 2 


Earnings of Soviet Steelworkers 


Monthly 
Base 
Farnings 


700 R 
600-700 R 
1700-1800 R 

1300 R 


1850 R 


2000-2200 R 
2000-2500 R 
2500 R 
2500 R 
2500 R 
2800 R 
3400R 
3200-3400 R 


4250 R 
4600 R 


5000 R 


450 R 


1700-2200 R 
750-800-R 


1800 R 
2500 R 
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Comments 


All office workers receive sim- 
lar, bonus when quotas are 
met. 


Paid by Union. 


Director gets own car and 
telephone in home, as perqui- 
sites; private railroad car on 
occasion. 


Director gets own car and 
telephone in home, as perqui- 
sites; private railroad car on 
occasion. 


Exemplifies lower wage level 
in south. 


This is legal minimum in USSR. 
Cited as a top wage in Com- 
bine. 


Wage levels variously stated 
by Mine Superintendent and 
Chief Engineer. Excavating 
machine used by Operators 
digs 500 tons per hour. 


TABLE 3 


Earnings of Professional Men 


At Mechanobr Institute, Leningrad Monthly Salary, Rubles 
Men with Doctors’ Degrees, and candidates for Doctorate 3000-5000 R 
Men with Engineering Degrees 1800-2000 R 
Engineers in Design Dept. Up to 2500 R 
Technical School Graduates 900-1000 R 
Technicians in Design Dept. 1200R 

Starting as Starting at Open Hearth 

At Uralmash Foreman or Blast Furnace 
Young Engineer on first job: 1000 R 1500 R 
Can rise to job as: Senior Foreman 

1500-2000 Я 
And then keep moving into higher responsibilities, where the “pay is as high as a government 
Minister's." 
In Drafting As Mechanics in Metal 
Technical School Graduate (net design) Shops 
Starting First Job: 700-800 R 900-950 R 


braries, recreation centers, group housing, theaters and other sources of 
human satisfaction indicate that workers are enjoying gains—through “pub- 
lic consumption” or only in groups—that help compensate for low levels of 
personal consumption. 

No report on the Soviet steel industry would be complete without some 
reference to the home and social life of the workers. As mentioned at the 
start of this report, a wide gulf undoubtedly exists between the ideology of 
the Soviet Union and the United States, and members of the Delegation felt 
deeply aware of this. 

Sundays in the Soviet Union are holidays and shopping d 
are open Sunday (closed Monday); and the streets and stor 
with people. Some church services are permitted, but many с 
become museums. 

The importance of the individual in the Soviet Union seems Е ау 
on his contributions to group efforts in advancing the progress © tainty does 
under the overall guidance of the Communist Party. Social life ce 
not center around the home. on found in steel mills 

Women work at practically all jobs. The delegation е mature women. 
an average of about 25 per cent of the workers are girls a е 


ays. All stores 
es are crowded 
hurches have 


argely to rest 


ен 


They do heavy work along with men, and only one or two male bricklayers 
were seen on apartment house and similar construction. 

The State has provided day nurseries and kindergartens so that parents 
may leave their children under State-trained supervision while they work in 
the mills. Sometimes these nurseries are in apartment houses and sometimes 
in separate buildings at the mill entrances. 

Another type of arrangement for children was visited at Stalinsk. This 
home, one of 38 in the city, housed 100 children ranging in age from four 
to seven years. It is owned and operated by the steel plant for the children 
of mothers working in the mills only. The children are brought to the home 
on Monday and are picked up again after work on Saturday. 

At the time of the visit, about one p.m., the children were preparing for 
their naps in bedrooms each containing about 25 iron cribs or small beds. 
The children appeared healthy and happy. Perhaps they had been alerted 
for the visit because all were awake and interested in the stranger. 

There were little compartments in the washrooms for each child's face 
cloth and towel. While they napped their clothing was neatly placed over 
chairs in orderly playrooms, each of which had a large portrait of Lenin on 
one wall. 

These homes are closed during the summer when the children are taken 
to pioneer camps in the country. 

Housing is still in critical demand in industrial and metropolitan areas. 
The present housing program is very extensive. In every city visited many 
acres of vacant land are being covered with apartment houses. These new 
buildings are constructed of pre-cast concrete with a brick or brick-and- 
stucco facing. High traveling cranes are used in the construction. 

The State is building almost no individual houses. The reason given for 
apartment construction was that this is cheaper and faster. The architecture 
of the apartment houses is essentially standardized, regardless of the city. 
The Delegation learned that all apartment house plans are made in Moscow. 

Of the people talked with, many, including a family of four, lived in one- 
room apartments but expected larger apartments soon. Many of them asked 
to receive a letter or picture from members of the Delegation. Only one mem- 
ber of the Delegation was invited to visit any of the hosts’ homes. 

Playgrounds appeared to be plentiful, and facilities for adult recreation in- 
cluded movies in every town. Television programs are available in some 
large cities. 

Outside of the mill towns are garden areas where a worker may secure a 
plot of ground, fence it in, and build himself a tool and shelter house for 
week-end recreation. Gardening was encouraged in all mill communities. 
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СНАРТЕК 3 


Cheliabinsk in the 
Southeastern Urals 


At Cheliabinsk in the southeastern Urals where the delegation 
visited its first iron and steel plant, they also visited the headquarters of the 
Regional Economic Council, and learned about this new administrative 
echelon and its place in the framework for management and labor relations. 

The Chairman of the Cheliabinsk Regional Economic Council, Mikhael 
Solomentsev, an alert and friendly man, described the decentralization of 
industrial administration which, in July 1957, resulted in the establishment 
of the Economic Councils. At the time of the visit, there were 103 Regional 
Economic Councils in the Soviet Union distributed roughly on the basis of 
territorial districts where the economy is well developed. In the case of 
Cheliabinsk the economic region corresponds to the old political Oblast or 
Region. The Regional Economic Councils replace central ministries in Mos- 
cow so that each Council directs all industries in its district. The rights of 
the chairman of the Regional Economic Council are even more extensive 
than were those of a minister—a policy adopted by the Central Committee 
of the Communist Party. Regional Economic Councils are responsible to 
the Council of Ministers of the Republic (RSFSR). 

Each important industry is directed by a department (Upravienie) of its 
Regional Economic Council. In each region, therefore, there are as many 
departments in the Economic Council as there are important industries in 
the Region. For example, iron and steel plants in Cheliabinsk and Magnito- 
gorsk are under the department of ferrous metallurgy. АП questions of financ- 
ing and planning of the steel industry are referred to this department with 
Mr. Konstantin I. Burtsev in charge. 

Each department head in the Regional Economic Council has complete 
authority to run his department. There is also, however, a collective leader- 
ship body, a small committee of 11 members consisting of the chairman of 
the Council, his deputy chairman, and the chiefs of some departments. The 
leadership committee discusses major policy problems and the administra- 
tion of the economy in the region. In addition to the above-mentioned unit, 
the Council has departments for overall industrial development planning, and 
for wage and salary administration which cover all industries in the region. 
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A technical economic council, advisory to the Regional Economic Coun- 
cil is composed of some 300 members, (including plant managers and out- 
standing workers.) It takes up such things as the Seven Year Plan, coopera- 
tion between industries, and general practices and policies. Trade unions 
and scientific association representatives take active parts in this body. 

The Soviet government expected decentralization and the forming of the 
Councils to produce results. Results after one year indicate the reorganiza- 
tion to be justified, Solomentsev claimed. The number of firms in the Chelia- 
binsk District which could not fulfill their state-decided plans has declined 
and now constitutes only rare cases. Production volume during the first four 
months of 1958 increased an unprecedented 11 рег cent over the preceding 
quarter. Every iron and steel plant in the district is working well and ful- 
filling its quota for pig iron, steel, and rolled products. The rate of increase 
of labor productivity has risen considerably. Costs are down and capital 
accumulation is up. The effort to bring economic administration closer to 
the individual plants has paid off. he insisted. 

The Council is worried about the difficult problem of housing, but the 
Region's housing program is making great progress. In 1956 (before de- 
centralization) 6.46 million square feet of housing space were built; in 1957, 
9.88 million were built, while 1958 plans call for an additional 12.9 million 
square feet (430 square feet of housing are planned per family exclusive 
of entry hall. kitchen, and bath space). Thirty-five new schools and 68 
kindergartens are planned for 1958. The 35 schools will accommodate 
18,000 students. All in all, declared the Chairman, the Council organization 
is a big improvement over the discarded centralized Moscow controls; the 
results demonstrate the truthfulness of this statement. 

Responsibility for housing is divided between municipal authorities and 
the large industrial plants in the city of Cheliabinsk. The Director of the 
Cheliabinsk Iron and Steel Plant explained that the plant has its own houses 
and is responsible for new housing construction. 1n addition to residences 
in the new steel town (located between the center of the city and the steel 
mill) the plant has built other facilities such as a “House of Culture", a 
recreation center for steelworkers, workers’ clubs and kindergartens. A 
summer camp for children is located outside the city. 

The social center, or *House of Culture," a large brown-washed con- 
crete building of attractive design, is located at the end of a broad approach 
avenue which has a center parkway. The nicely decorated building contains 
a large 800 seat theater with a very substantial stage, white walls, gold trim, 
red curtains and draperies, and attractive lighting fixtures. It had been open 
only for four months at the time of the visit. Other features included oriental 
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rugs, a broad stairway of Georgian marble between floors, a large entrance 
hall, and check rooms. On the walls of the entrance hall were large, glass- 
enclosed bulletin boards, one of which is a “Book of Honor” displaying 
pictures of plant employees. The photographs, it was said, are of plant 
employees who exceeded their production quotas for about five months, 
The amount by which each worker exceeded the standard quota was dis- 
played alongside his picture. 

Other walls of the building are hung with some very good original oil 
paintings. 

The building also houses a very fine library offering many papers and 
magazines—all, of course, in Russian. In answer to a question, the delega- 
tion was told that “Amerika” (USIA) was being received but that, since the 
visit occurred on Monday, a holiday, no regular employees were working 
and some of the otherwise available library material was locked up. Many 
volumes of both technical and nontechnical books were in cases along 
the walls. 

The social center also housed a lecture room seating 350, complete with 
motion picture equipment which is used for instruction of plant engineers, 
supervisors, and technicians. 

The building is managed by the Trade Union. The workers annually 
elect a committee of 17 of whom seven are women. This committee in turn 
chooses a manager. In addition to providing the buildings and furnishings, 
the plant also pays the salaries of the manager and his assistants. 

The building, which is open every day from 10 a.m. to 11 p.m. is used by 
various groups organized into “circles”. The union provides money out of 
workers’ dues to hire instructors for the activities of the "circles" which 
include amateur groups for dramatics, music, chess, dancing, etc. 

In addition to the facilities already mentioned, the social center also pro- 
vides rest and reception rooms. 

Nearer the plant is another four-story building described as a training 
institute. It is exceedingly well equipped with cleverly constructed blast 
furnace and open hearth models, all operating electrically. There are also 
rooms with model operating equipment devoted to training in railway and 
crane operations, motor inspection and repair. Some 500 foremen are tak- 
ing three-year instruction courses on their own time. Of 15,000 workers in 
the plant about 7,000 had taken or are taking training, with supervisors 
acting as instructors. Because at least three months of such training is a 
requisite qualification for promotion, workers are prompted to take the 
course on their own time. 

In conferences with the plant director, his assistants and the president 
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of the local trade union the following information was developed at the 
plant level. 

One interesting development discussed was a shift of work hours from 
an eight to a seven hour day that took place in December, 1957. Clerical 
employees and others not involved in continuous operations now work seven 
hours per day for five days and six hours on Saturday and on days before 
holidays. Workers in melting shops and other continuous operations work 
four days of eight hours each, followed by two full days and nights off. 
During the eight-hour turn schedules are so arranged that the men have 
one-half hour for lunch and another half-hour period for rest. 

A work cycle lasts 16 days. While hours worked are generally reckoned 
on a monthly basis, overtime is paid after 41 hours a week. On an annual 
basis the typical worker on continuous operations puts in 64 hours of over- 
time. A small schedule diagram used at this plant is reproduced here to show 
how the four shifts are arranged. The black squares represent working hours 
and the white squares indicate days off. 

When work hours were reduced, pay rates and norms were modified so 
that workers received the same pay as before plus a 16 per cent increase. 
In other words average monthly earnings increased 16 per cent. As to 
results, when hours were reduced, production (total plant output) increased 
—the first 3 months of 1958 showed an increase of eight to nine per cent 
over the same period in 1957. 

The plant has no turnover problems and few discharges. If, for instance, 
a worker fails to report for work and has no good reason, management con- 
siders the case оп its merits. Warnings are given when necessary. If offenses 
are repeated, the trade union comes into the picture and determines whether 
the employee is guilty. For repeated offenses and after investigation in coop- 
eration with the trade union, an employee may be discharged. It was stressed 
that discharge is the last resort, and follows repeated warnings, reprimands, 
and perhaps transfer to lower-rated jobs. 

The director of the plant, who would correspond to our general super- 
intendent, handles the punishment personally. Thus, he lends greater 
importance to the matter. Should a shop superintendent request permission 
to discharge a man, the director may or may not agree. In case of absences, 
the team of which the man is a part usually looks into the matter and may 
decide to request discipline; or the shop superintendent may ask permission 
from the director not to dismiss, stating that they have talked with the man, 
that he is sorry and will not repeat the offense. In this case, the group 
vouches for the employee and, generally, the director will not dismiss but 
will give another written warning. It was said a wife also may appeal on 
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behalf of her husband. The director stated that he usually is guided by her 
request and considers the matter favorably when such a step is taken. 

In any case in which a worker is not satisfied with the penalty assessed, 
he may appeal to a special commission on labor disputes composed equally 
of management and the trade union. Should this commission not agree, the 
case is referred to the trade union committee of the plant. Should the com- 
mission agree but the man remain unsatisfied, the case may be taken to the 
trade union. In the event the worker does not agree with the decision of 
the trade union or the commission, һе may appeal to the people's court. 
Alternately, it was said, the worker may apply immediately to the people's 
court without going through the preliminary steps referred to above. 

In connection with job classification, a “Qualification Reference Book” 
defines the characteristics of each trade. While the Delegation asked to see 
the book, it was not made available. 

The pay of a “first man” or first helper on a steel open hearth was used 
as an illustration of wage scales. His basic wage is 1,850 rubles a month. 
To this basic wage, one-seventh of an hour is added for each night hour 
worked. In addition, he receives a bonus for fulfillment of his monthly 
quota. Should he exceed the monthly quota, he is paid a further bonus. 
The bonus for fulfilling the quota was reported to be 20 per cent and for 
exceeding it, two per cent for each one per cent by which the quota is 
exceeded. Generally, monthly earnings of the “first man” amount to about 
3,000 rubles. 

The average monthly wage for the open hearth department was reported 
as 1,800 rubles. The bonus percentage for both fulfilling and exceeding 
quotas would be the same for each man in the group on the furnace. The 
basic wage for the lowest assistant to the “first man” was 1,300 rubles per 
month, but his actual earnings including bonus average 1,800 rubles. A 
furnace team consists of three or four men, depending upon the furnace. 

There was also a service bonus paid on January | each year calculated as 
follows: 


Years of Service 


2to3 E 80% of one month's salary 
KAONE a one month's salary 

Ate d0 ш. узсе 2... 140% of one month's salary 
0015.......... 180% of one month's salary 
Over 15 . : узасы two month's salary 


The service bonus applies only to “hot shops" (coke, blast furnace, open 
hearth) and to rolling mills, but not to the mechanical shops; nor does it 
apply to any assigned mechanical or maintenance workers. 
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Workers in the “hot shops” also receive higher pensions. For instance, 
at age 55 every worker is entitled to the state pension. But “hot shops” men 
may receive the pension at age 50 after 20 years’ service of which at least 
10 years were in the “hot shops.” The pension amounts to 50 per cent of 
monthly wages up to a maximum of 1,200 rubles per month. Should а man 
at age 50 wish to continue work, he receives his regular monthly wages plus 
50 per cent of his pension as well. In other than “hot shops” the pensionable 
age is 55 and the pension 50 per cent of monthly wages. 

Women reccive the same pay as men but, the director added, they have 
more rest periods and are entitled to maternity leaves. There are, so he said, 
no women in the steelmaking departments, but the percentage of women 
in the total force is 20 per cent. At this plant there was a department engaged 
in making stainless steel cutlery in which the proportion of women was high. 

Total plant employment was stated to be 13,000 and average plant earn- 
ings, 1,350 rubles per month. 

Russian steel workers have по paid holidays. May 1 and November 7 
are holidays without pay; those required to work are paid double time. As 
to vacations, each worker receives a minimum leave of one day for each 
month’s work. After one year he gets two weeks vacation and for each 
three-year period of employment he is given three extra days up to a maxi- 
mum of 24 working days. 

The delegation reached no conclusion as to whether there are required, 
generally applied, pre-employment physical examinations. Such examina- 
tions are obligatory for “hot shops” employees. Examinations for employees 
in other departments depend on the nature of the work—drivers, for instance, 
are given eye examinations. The Russians further observed that examina- 
tions given were with a view to placing men on the jobs for which they seem 
best suited physically. 

A special department called Protection of Labor is responsible for safety. 
In addition, the trade union supervises safety activity, each shop or depart- 
ment has a safety committee, and there is an all-plant committee on the 
protection of labor. Responsibility in management is lodged in the chief 
engineer who has a special assistant in charge of safety activity. In plant 
operations, the superintendent of each shop and the foreman therein are 
held responsible for safety. It was stressed that each worker, before being 
permitted to work, is given special safety instruction, must take a course 
in safety, and must pass an examination. No safety shoes or hats were 
noted, but some goggles were seen. 
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СНАРТЕК 4 


Magnitogorsk in the 


Southwestern Urals 


The second plant visited was Magnitogorsk. During the thrce days 
spent there the delegation had an opportunity to inquire about the role of 
the trade union. 

The union and plant management negotiate a one-ycar contract or agrec- 
ment locally. А copy of the agreement in effect at the time of the visit is 
analyzed at the end of this chapter. 

In addition to this major agreement there are other written agreements 
signed by labor and management usually involving the promotion of produc- 
tion. The delegation was given a copy of an agreement setting up a competi- 
tive race between the Magnitogorsk and Kuznetsk iron and steel combines to 
raise output and efficiency. 

Subsequent analysis of collective contracts reveals that many conditions 
which would be determined by collective bargaining in this country are stipu- 
lated by state law in the Soviet Union. 

In response to questions about how “bargaining” was conducted. who 
participated. and how the demands were formulated. the delegation was in- 
formed that the union organization in each shop has various committees (in- 
cluding one on wages) paralleling the union organization for the whole plant. 
A bargaining committee and its president are elected by secret ballot at an 
annual union conference. Among the duties of the committee president is 
enforcement of the terms of the agrcement. 

Demands for new agreements are formulated after observance of how 
the terms of the old contract worked. All new demands are put forward at 
shop conferences of the workers and agreed upon by shop committees. It 
was explained that each shop may advance demands but that an all-plant 
conference determines the final demands. Demands embrace wages. living 
conditions, and items described as protection of labor including safety and 
working conditions. 

It is the duty of the all-plant union committee to put a proposed new 
agreement in form for presentation to management, Then. prior to negotia- 
tion and when the demands are in order, there is a conference of worker 
representatives from each shop with the trade union committee of the plant 
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at which the proposed demands are put to a vote. The final “package” 
results from such votes. Any items cancelled out must be taken up for further 
consideration at what was described as a "higher level." 

It was explained that during the conference of the workers to determine 
the ultimate demands, the plant manager or his personnel director is present. 
Whatever is finally voted at this conference becomes in fact a bargain by 
virtue of the plant director's presence. The manager indicates what proposals 
he does not want to accept. At this point "bargaining" takes place. What- 
ever the management finally accepts is approved in this meeting, and the 
union president cannot modify it. 

Management in the person of the deputy director in charge of the person- 
nel department (he is also a member of the union, as are all members of 
management) may be elected as a delegate to the workers' conference. He 
then has a vote, but whether or not he votes against any demand, the major- 
ity rules. If the personnel director is not elected as a delegate, he attends 
the conference as a consultant without a vote. 

The representatives of the 28,000 employees at Magnitogorsk who may 
vote on demands may number 700 to 800. If management votes against any 
of the demands, the terms against which it votes are recorded in a list of 
disagreements. Ultimately, these go to the chairman of the Regional Eco- 
nomic Council and the chairman of the union council for the economic 
region. In the event of disagreement at this level, the differences are referred 
to the Central Committee of Metal Workers of the RSFSR in Moscow and the 
chairman of the Council of Ministers of the USSR. There has been no case 
so far which has gone beyond the regional trade union and the chairman of 
the Regional Economic Council, however. 

One disagreement settled at the intermediate level last year involved a 
workers' demand for 75,000 square meters of new housing, as well as a de- 
mand that construction of the House of Culture be started during 1957, the 
year in question. (There were eight other points of disagreement.) Man- 
agement indicated that construction could not begin in 1957 because the 
necessary blueprints and designs, which were being prepared in Moscow. 
were not on hand. The local building organization did not want to start 
work without the necessary documents. Plant management won the point, 
except that it promised to get all the data during 1957 and 1958 to start 
construction in 1959. 

K. N. Pliskonos, the president of the plant union, described his election as 
follows: A plant conference of the union representatives of 211 plant de- 
partments, altogether about 800 people, elected a plant committee of 23 
members by secret ballot for a term of one year. This committee in turn se- 
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lected the president for a one-year term. During his term of office the presi- 
dent is a full-time union worker and is paid his salary by the union. 

Before his election to the union presidency Mr. Pliskonos was superin- 
tendent of the "Koprovyi" shop, where materials arc prepared for charging 
the open hearth furnaces. He is an engineering graduate of the Magnitogorsk 
Mining Institute. Like all other top management and trade union leaders, 
he is a member of the Communist Party. 


The union president at Magnitogorsk is paid by the union at a maximum 
fixed rate of 2.500 rubles. Were he formerly a plant worker, he would, as 
union president, be paid no less than he formerly received as a worker. If, 
however. his pay had bcen higher. he would reccive only the 2,500 rubles 
maximum. He does not participate in incentive bonuses. He is entitled to 
a bonus only when his plant is first or second in the "emulation" movement. 
an inter-plant competition run annually. When that happens at any plant, 
a "big sum of money" is distributed among all workers in the plants ranking 
first or second. The union president participates because he assisted in organ- 
izing the effort by which the plant won. 

All told. seven members of the 23-member plant committee are full-time 
trade union employees. They have varying duties as heads of the following 
commissions: 1) production and organization for fulfillment of quotas; 2) 
wages; 3) protection of labor which involves special clothing. drinking water, 
shower rooms; 4) housing and living conditions; 5) cultural work involving 
lectures, theater performances, athletic events; 6) social insurance including 
health, medical treatment, sanitarium reference, rest homes, kindergartens. 
The seventh member is the president. 

Top management, that is the plant director and chief engineer, are ap- 
pointed by the Council of Ministers of the Republic from candidates sub- 
mitted by the Regional Economic Council. This Council issues the appoint- 
ment order bearing the approval of the Council of Ministers. The deputy 
directors, the superintendents of main shops and the “main experts" are ap- 
pointed by the Regional Council on recommendation of the plant Directors 
and Trade Union Committee. Management below these levels is appointed 
by top plant management itself. The factors governing these appointments 
are not precisely defined, but experience, knowledge, capacity and education 
are primary. An effort is made to select higher management from assistants 
and lower levels, but there are cases when a new man is appointed to plant 
management from the outside. In rare cases a man may be jumped to direc- 
torship over the chief engineer who normally would advance to the post. 


Such an exception was Korobov, who was jumped from shop superintendent 
when he was made director of Magnitogorsk. 
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The shop superintendent, together with the trade union committee for his 
particular shop, select foremen and section heads. Their recommendations 
аге made to the plant director and the individual is established in the position 
by the plant director's order. The deputy director said that the plant director 
would not issue such an order in the absence of trade union agreement. In- 
stead, he would try to persuade the union to agree, but the latter nonetheless 
retains veto power. This system makes possible avoidance of appeals from 
the union for the discharge of a management man. Only two disagreements 
have arisen in the last five years over management men in which dismissal 
was required, was the answer given to a query as to how often the trade union 
objects to the man put forward by management. 

In further explanation, it was said that the number of disagreements 
bears a relationship to the quality of the personnel department's work. If 
that department appoints good men to managerial positions, disagreements 
are avoided. So that they would not be misled into thinking that these matters 
always went smoothly, the delegation was told that there have been occa- 
sional heated discussions. So far they have been resolved, and there have 
been no cases requiring appeal to the director. 

When the personnel director was asked about discipline, the union presi- 
dent interrupted to say that discipline was the responsibility of the union. 
If a worker is not well-behaved, that means the union is not doing its job 
properly. One of the primary functions of the trade union is to educate the 
worker. Upon the first infraction for a minor offense, an erring worker 
receives a verbal warning from lower or middle management. Repeated of- 
fenses bring a written warning from the director. The shop superintendent 
asks the union shop committee to help bring the worker into line, and the 
shop union committee may ask the offender to come to a sitting of the shop 
committee to account for his actions. Management frequently registers com- 
plaints with the union, requesting that an offending employee be properly 
instructed by the union as to his responsibility. 

The local trade union has recently been given a more important role in 
the handling of grievances. In the first instance a worker is free to take up 
his grievance with his shop superintendent. If it is resolved, the matter ends 
there. If not, the worker may ask the trade union committee in his depart- 
ment to step in. From there he may go to the trade union plant committee 
for adjustment with the plant director. In the event it is not settled at this 
level, the worker is free to carry the matter to a special committee on labor 
disputes—with equal membership from management and the union. At 
Magnitogorsk, it is comprised of two members from each side of each shop. 
There is also one plant committee of four—balanced two and two. If this 
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committce cannot agree, the union committee of the entire plant—the 23-man 
body described above—takes the matter up and its decision, it was said, 
is mandatory. But in the event management cannot bring itself to agree with 
this decision, the matter can be taken to the People’s Court. The Regional 
Council. or “Sovnarkhoz”, is not involved in this procedure. 

May a worker quit? Yes, he may. the delegation was told. He must apply 
first to his shop superintendent who has the authority cither to grant the 
request immediately or to hold the worker for two wecks. 

However, workers who have graduated from technical schools or higher 
institutes. where they have been educated at state expense. may be required 
to remain with the enterprise for three years. If called upon, the Regional 
Economic Council may make special arrangements for transfers to another 
similar plant. As a rule there is no trouble of this kind with technical gradu- 
ates. Reasons for quitting are usually related to a marriage which involves 
moving to another town. 

In the process of promotion. the first factors considered are ability and 
skill, followed by experience. As a rule in promoting a worker to a fifth, 
sixth or higher grade. a written document is prepared and signed by manage- 
ment and the union. Sometimes cases of differences in ability arise, with 
the worker with the most seniority filing a grievance. If the worker cannot 
бе convinced that he is deficient in ability and must increase his skills, he may 
carry his grievance along the usual channels for labor disputes. 

In the field of welfare the Soviet trade union performs many functions, 
some of which. if performed at all in the United States. would usually have 
been performed by management. It was explained that all workers’ sani- 
tariums throughout the country are under the supervision of the Ministry of 
Public Health of the Soviet Union. but that the district trade union com- 
mittee of each shop certifies, on forms for that purpose. assignment to rest 
homes. Each plant is provided with a certain number of these forms. and 
each shop committee of the union distributes them on the basis of need. 
About 10 per cent of those referred receive the rest free of charge. while 
their families continue to receive the worker's salary. Other workers re- 
ferred to rest homes pay only 30 per cent of the cost involved while the plant 
union pays the remaining 70 per cent as well as transportation costs. They 
reported that all demands for places in rest homes were met last year. 8.000 
all told for Magnitogorsk. In addition 1.500 workers were sent to sanitariums 
last year at union expense. Furthermore, the plant spent 750.000 rubles for 
sanitariums. In addition to sanitariums and rest homes the combine main- 


tains its own one day rest home 37 miles from the city. Here, too. the indi- 
vidual worker meets only 30 per cent of the cost. 
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The Delegation learned that the budget of the Mctal Workers Union at 
Magnitogorsk came to about 50 million rubies per year, of which about 
3,000,000 were derived from dues; that in addition the union runs the clubs 
and stadiums. Here, on occasion, there is a charge for the entertainment or 
contests such as soccer matches, outside theater performances and other 
cvents which yield one million rubles per year. The balance of the budget is 
covered by payment by the plant to the union of an amount equal to 8% 
per cent of the plant's total wage bill, as required by the state. This per- 
centage is deducted on an individual plant basis from its total wage and 
salary fund. Suppose, for example, that Magnitogorsk's April wage and 
salary bill was 40,000,000 rubles. The plant would give an amount equal 
to 8% per cent, or 3,400,000 rubles directly to the union. 

This income is used by the union to pay for sick leaves, maternity leaves, 
cost of transportation to and expenses at sanitariums, and for children's 
camps. When illness is temporary in character the trade union pays the bene- 
fits until the local physician provides the worker with a sickness certificate. 

As at Cheliabinsk, the Magnitogorsk trade union carries on cultural activi- 
ties. The delegation attended an excellent amateur performance of sym- 
phony and ballet at the Magnitogorsk House of Culture. The entire orchestra 
and performers were plant employees, and the whole procedure was spon- 
sored and encouraged by the trade union. 

Health and safety are important topics of the collective agreement and the 
trade union has committees to deal with matters in this field. Here, as at 
Cheliabinsk, safety is the organizational concern of the chief engineer, the 
number two man in the plant management hierarchy. 

At Magnitogorsk the delegation had an unprecedented opportunity to pick 
up official data on Soviet accident frequency rates. As reported to the dele- 
gation, the accident rate at Magnitogorsk was 2.2 per 1,000 men per month. 
In other words there were about 60 accidents per month with a labor force 
of 28,000, or 720 a year (2.2 x 28 x 12 — 720). In 1957 there were four 
fatal accidents and two more in the first five months of 1958. The director 
added that the record for 1957 showed six cases of “severe disability," re- 
quiring transfer to light work. 

In cases of injury, the plant pays a supplemental amount on top of the 
worker's compensation—the total of both payments equaling the man’s full 
wages until complete recovery. If the injured worker is returned to lighter 
work, the plant portion of compensation is accordingly reduced. Families 
of men killed receive amounts equal to the man's monthly pay until the 
children in the family attain age 18. When the children do reach this age, 
which is the legal age for starting to work, the widow receives 50 per cent of 
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the man’s former salary for life. Beyond this, the director said, the worker’s 
children, if his family was large, are sent to special schools at the plant's 
expense and provided with moncy for food, clothing, lodging, and instruction. 
It is not clear whether this is paid by the union from the monies it receives 
from dues, entertainments, and grants, or by the plant. The director said 
that the plant pays the costs, but there were indications that he meant to say 
the union. 

As a general rule workers are not given special physical examinations be- 
fore job assignment, but applicants for a special list of trades arc examined. 
For example, railway transportation workers are examined with respect to 
cyes, ears and general condition. Workers in gaseous areas and certain 
workers in thc foundry area are examined. There are periodic examinations 
of some employees in the blast furnace division апа, in the open hearth, of 
those engaged in pouring and those on the pit and charging side. It was 
later that all workers have medical checks from time to time. including x-rays. 

Although women make up 18 per cent of the plant work force, no women 
work nights except in the tin mill, where they were seen sorting as in this 
country. Despite the director's previous statement that there were no women 
working in the open hearths, many were seen in work clothes, reportedly 
performing clerical or clean-up work. 

Many women operators were seen at the billet end of the blooming null. 
Women were marking blooms and billets for scarfing and working in the 
rolling mills, particularly on cranes. They also operate lathes and other 
equipment in the machine shop. Scarfers did wear protective goggles, but 
no safety shoes, and no special safety equipment were seen. 

The delegation noted many hazardous conditions represented by the char- 
acter of the floors, the stairs, and the narrowness of the stair treads. 

In the blooming mill there were some posters on safety, onc of which 
cautioned foremen not to permit any worker to work until he had received 
special safety instructions. Another poster depicted different kinds of safe 
slings. On the whole, however, the safety stimulus through colorful posters 
seemed far inferior to that of the mills in the United States. 

Throughout the mill there were many bulletins with such slogans as “Long 
Life for our one party" and the ever-present honor rolls, large photographs 
and slogans such as “Give more rolled steel for our motherland.” 

Toilet facilities were distinctly primitive. A typical toilet lacked paper, 
but was supplied with a barrel of lime in the corner. It measured about 15 
by 30 feet, had a dark red, badly worn tile floor, and was very dirty. The 
new tin mill, on the other hand, was provided with an adequate dispensary, 
locker rooms, and showers. 
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The trade union has nothing to do with the hiring process, which is strictly 
in the hands of the personnel department. Foremen and supcrintendents of 
the shops report what positions need to be filled to the employment office. 
The plant places notices about job vacancies in local newspapers, so that some 
applicants learn about them that way. Others apply at the plant gate. 

However, the great majority of the new workers in the plant are “hired on 
a planned basis” directly from the amazing network of trade schools oper- 
ated by the iron and steel plant. In addition to the regular system of trade 
schools, the plant sets up courses to train labor for specialties when it is 
planning to open a new shop such as a rolling mill. 

The plant has a technical secondary school offering one and one-half and 
two year courses for high school (tenth grade) graduates. Secondly, it oper- 
ates a technical school with a four-year course. It also has two technical 
Schools with 2-year training periods, which takes only 10-year graduates. 
Finally, it has two trade schools which take people with seven years of 
grammar school education. 

The iron and steel plant also runs one school for training structural 
workers in the building trades. In addition to these regular schools with 
their formal curriculum, the plant has courses for raising the qualifications 
of the workers within the plant. Workers in the plant who are actually on the 
job. may also attend the four-year or the two-year technical schools on an 
evening basis. Another evening school provides workers an opportunity to 
earn their certificate for completion of the 10-year regular school program. 
After that they may go on to the four-year technical-school on a night- 
school basis. The latter was housed in quite a substantial looking building, 
as were many of the other schools scattered around the plant. 

At their request, members of the delegation were shown through the 
process of hiring, and some of the plant facilities for welfare of the workers. 
First was the office which actually does the hiring. There they were shown 
the envelopes of some 12 workers hired that day. These envelopes con- 
tained certain data about the worker himself, as well as his labor book. The 
labor book is a permanent employment record which each worker must 
take with him when he moves from one employer to another. On the aver- 
age the plant hires 150 to 200 people a month. 

From this office the new worker is sent to another building where models 
of the equipment he is to work on are located and where he is given instruc- 
tions in safety. He is given a sheet of written instructions, and then is asked 
questions. 

After that he talks to his foreman. If the man is an experienced worker, 
he is put right on the job. If not, he is assigned to an experienced workman 
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as а helper or assistant for observation while he is learning his job. 

Changes to the new shorter hour schedules were put into effect in Octo- 
ber 1957 in most Magnitogorsk shops. Schedules in continuous or hot 
operations are the same as at Cheliabinsk; that is, four days of eight hours, 
then 48 hours off. During the eight hours workers rest and eat as the job 
permits, usually one man at a time as determined by each crew. Four crews 
are involved in manning any continuous operation. The delegation was 
also told that the four-days-on, two-days-off schedule means a month of 
30 days with 176 total work hours including overtime of 4.8 hours. which 
is paid for at double-time rates. Schedules in noncontinuous departments 
consist of five days of seven hours each and one day of six hours. The sev- 
enth day is free. 

The first shift in continuous operations runs from 8 a.m. to 4 p.m.; the 
second. 4 to 12: and the third, 12 midnight to 8 a.m. Some shifts operate on 
а 7 a.m. to 3 p.m.: 2 to 11, and 11 p.m. to 7 a.m. schedules. The shift 
premium for night work was reported as one-seventh of an hour for each 
hour worked, but the night work rate is added only between 10 p.m. and 
6 a.m. 

When shift hours were reduced at Magnitogorsk, workers continued to 
receive the same monthly pay as for the longer hours, with an average 
monthly pay increase on top of this of from 12 to 13 per cent. 

Management had anticipated a need to increase the work force by 2,300 
workers according to strictly mathematical calculation, when hours were 
reduced. Actually, they hired only 950. With a year's warning that the 
hours of work were to be shortened, management prepared for it by recon- 
sidering all working requirements, trying to find where labor could be reduced 
by mechanization and by rationalization. When the changed schedules were 
introduced in the blast furnaces, for instance, only 30 new people were 
added to the 720 already in the department. 

Subsequent to the shortening of hours there was some increase in total 
plant production, but output per man decreased. At the blast furnaces, 
however. there was an increase in productivity per man as well. As to how 
productivity per man was calculated, they said that usually total output is 
divided by the number of workers on the rolls. The blast furnace department 
has 750 workers, for example. This number is used as the base in figuring 
productivity, even when some are ill or off the job for other reasons. 

Management explained that the union actively aided and cooperated 
in the change-over schedules. For instance, before the change-over there 
was a five-man crew (one steel-maker and four assistants) on an open hearth. 
During the change-over preparatory period, however, the workers declared 
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that the crew could be reduced to four, provided some changes were made 
in connection with alloy additions—ferroalloys were handled by a crew of 
four before the change. In changing-over the men asked for centralized 
handling of ferroalloys using cranes and containers. The work was rear- 
ranged for the smaller crew and one new crew formed from the man saved 
on each furnace. Before the change in hours there were three full crews of 
five men cach per furnace plus a seventh worker for each six workers to take 
over on days off. Now there are four crews of four each, or one less worker 
per furnace (15 + 2 = 17 vs. 4 Х 4 = 16). This change-over also per- 
mitted promotions along the line and the upgrading of pay levels. 

Information about earnings gathered at Magnitogorsk fitted in with what 
had been learned at Cheliabinsk and subsequently at other plants. Basic 
rates for steel plant jobs are the same throughout the Urals and the eastern 
part of the Soviet Union. In other words, basic pay was the same in Mag- 
nitogorsk, Cheliabinsk, and Kuznetsk but higher by 15 per cent than rates 
in the south as represented by Zaporozhye. 

The wages of manual workers at Magnitogorsk average 1350 rubles a 
month. Minimum wages in the neighborhood of 750 to 800 rubles are paid 
to workers such as tool room clerks and women whitewashing curbstones. 
They are paid on a straight hourly basis, and do not regularly participate 
in bonuses. Only 8 to 10 per cent of the 28,000 employces do not participate 
in incentive bonus systems. 

Maximum basic wage rates аге 1800 to 1850 rubles, and maximum plant 
worker earnings, including bonuses, are 2500 to 2600 rubles monthly (with 
rare cases to 3000 rubles). The crane operator in the blooming mill and 
the ingot transfer operator were given as examples of those receiving 2,000 
to 2,200 rubles per month. Repair electricians were said to be in марс 
grades up to eight with those in grade seven receiving 1,600 to 1,700 rubles. 
The eighth grade, it was explained, is for foremen who get 150 rubles more 
than grade seven. Foremen’s differential over men supervised gencrally 
runs from 10 to 15 per cent. The maximum paid steel worker is in grade 10 
(2.600 rubles) while his foreman receives a 10 to 15 per cent additional 
wage. 

On the open hearth, for instance, each man has a different basc rate but 
if the furnace quotas are met or exceeded, the same percentage bonus applies 
to each worker. The only deduction from pay is for the state income tax 
which cannot exceed 13 per cent. Rent payment for the housing provided 
by the company, for instance, is paid directly by the worker to an organiza- 
tion set up for this specific purpose. 

In discussion concerning how the wage scale is determined, manapermen: 
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declared it possessed a “draft” of a job description and job evaluation рго- 
cedure. This document was prepared in connection with the recent change- 
over, but has to be revised in line with actual practice. The draft consisted 
cf two parts—one of which defined jobs by grades while the other showed 
rates for each grade. 

The master shift foremen in open hearths receive 2,800 rubles basic 
pay plus a 40 per cent bonus for fulfilling quotas and bettering standard 
costs. Shift foremen earn up to 3,700 rubles. The wage of the open hearth 
superintendent is 3,400 rubles plus a bonus up to 50 per cent for fulfillment, 
quality and cost performance. 

Management personnel, including the director, receive bonuses for ful- 
filling and exceeding quotas, but these bonuses are payable to top manage- 
ment only when quotas are fulfilled or exceeded in all plant departments 
and when quality and cost factors as well are met. The monthly salary of 
the general superintendent or director at Magnitogorsk is 5,000 rubles. When 
the plant fulfills its plan in all requirements—savings, cost, quality (espe- 
cially cost) —the director might receive a bonus up to 50 per cent. 

Mining and ore beneficiation are separate activities within the combine. 
Mine drillers earn an average of about 1,800 rubles monthly, including 
bonus. They report at a dispatcher's office about 15 minutes ahead of the 
beginning of their work day and are transported from there to their work 
place. The work day is seven hours, on a continuous three-shift arrange- 
ment. Shovel operators earn from 1,500 to 1,800 rubles. The average for 
the whole mine in 1957 was 1,200 rubles per month. 

In the crushing and beneficiating plant 45 per cent of the force аге women 
who work as machine operators and electric service personnel. Women typi- 
cally dig rocks, ballast railroad tracks, and build roads. 

As to the two holidays, May | and November 7, those who work are paid 
double time. but receive no pay when they do not work. There is no regular 
premium for Sunday work, but noncontinuous workers, whose schedules 
usually involve Sundays off, may be called for work on Sunday only with the 
permission of the plant union. If this permission is forthcoming and the 
employees work, they receive double pay. 

Prominently placed at every conceivable location are colorful bulletin 
boards with their award of honor rolls embracing those who have exceeded 
their quotas. Also, there were announcements intended to encourage pro- 
duction, savings, and the application of workers to technical courses. One 
bulletin board described how to proceed in connection with inventions. The 
delegation later learned that a special government board granted special 
bonuses for successful inventions. In response to inquiries the delegation 
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was given а 14-раре document giving the official instructions about compen- 
sation for inventions, technological improvements and cost-saving sugges- 
tions. 

The delegation travelled by bus to the new city or town which the company 
was building. lt was in fact, already very substantially developed, being oc- 
cupied by about 150,000 people. It lies across the Ural River about two 
miles from the plant site. 

Housing consists of four and five story apartments—all quite impressive 
from the exterior. The streets аге very wide and lined with trees. Construc- 
tion of the asphalt streets and sidewalks is good—a credit to the women who 
build them. 

The company intends to expand the town further and to remove all ten- 
ants from older housing near the plant, which was constructed in 1930. 
These older buildings will be razed to make the land available for further 
plant expansion. 

The town is served by electric trolleys and buses. Fare on the trolleys 
from terminal to terminal is 30 kopecks with no lower rate for intermediate 
points, a condition quite general throughout Russia. The trolleys are owned 
and run by the steel company itself but the bus linc is operated by the Magni- 
togorsk City Council. The bus company fare ranges from 20 kopecks to one 
ruble with graduated charges for intermediate points. Commuters’ tickets 
on a six-months and lesser basis may be purchased at discounts. The charge 
for a six-month street car pass is only 36 rubles. The delegation was told 
that should a worker in Russia reside far from his place of work—but just 
how far wasn't learned—or if his work requires him to travel, his employing 
company pays the transportation expense. 

The company town (“town” does not seem the appropriate word: the 
apartments along the broad avenues, from the exterior point of view. could 
call to one's mind a modified version of Park Avenue, New York City) had 
the usual House of Culture, technical schools, and abundant billboards ad- 
vocating application to one's work, savings, accomplishment of the govern- 
ment's plans, and support of the government's socialist philosophies plus 
lists of honor roll members. There were literally hordes of children, all 
pleasant and responsive. Their parents likewise seemed interested. and 
friendly. 

Apartments were provided ranging from two to five rooms, each with a 
kitchen and bath for the individual family's use. Cooking is done by gas. 
There is electricity and an incinerator in each apartment building. Rent is 
charged at the rate of 56 kopecks per square meter for apartments contain- 
ing 35 to 50 square meters. 
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The apartments have center courts. some of them landscaped. The ex- 
terior design of the apartments is attractive. Brick and prefabricated concrete 
slabs were used. In many cases the brick was covered with a cement coat 
marked to simulate stone. On the whole. the new town gives a most attrac- 
tive appearance so far as both design and execution are concerned. Not a 
single passenger automobile was seen during the visit to the new city. 

The plant director stated that the new area now accommodates about 60 
per cent of Magnitogorsk's 28.000 employees. He added that the remaining 
40 per cent now housed at the old site would be moved to new living quar- 
ters within the next five to seven years. It was not hard to believe the claim 
that a billion rubles (or $250 million at the officia! rate of exchange) had 
been already invested in the new town. 

In response to questions as to why. with all the land arca available in 
Russia. there were not more one-family homes surrounded by lawns and 
gardens, the director declared that some 15 per cent of Magnitogorsk workers 
now have duplex homes described as "terrace houses". He said that there 
are available to the apartment dwellers some 6.000 plots of land for collec- 
tive "orchards". 
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СНАРТЕК 5 


Kuznetsk Iron and Steel Combine 


at Stalinsk in Central Siberia 


Several questions about managerial pay and incentives were asked 
at the Kuznetsk Iron and Stecl Combine in Stalinsk, Siberia. Top manage- 
ment consists of the director, the chief engineer and the deputy directors 
whose basic monthly pay rates аге 4,600, 4,250 and 3,400 rubles, respec- 
tively. The superintendent of the largest department (coke-chemical) has 
the same basic pay as a deputy director, namely 3,400 rubles. The super- 
intendents of other important departments such as the blast furnace shop, 
open hearth shops, and rolling mills receive 3,200. 

To the director's and chief engineer's salaries there may be added a 
monthly bonus up to 50 per cent of base pay, provided the plant’s monthly 
production quota is met in accordance with the costs and quality standards 
stipulated by the Regional Economic Council. The deputy directors can 
earn up to 40 per cent bonus. The director declared that his percentage 
might be reduced or completely eliminated, even though cost and quality 
standards were met, if there were serious accidents or some other “short- 
comings”. The Regional Economic Council makes the final decision. 

Shop superintendents similarly can earn up to a 40 per cent bonus. From 
shop superintendents down the line a bonus is reccived only for exceeding 
quotas. The director added that he could not remember when he had failed 
to receive a bonus. In addition to salary and bonus, the director's perquisites 
involve a car with chauffeur, and the free use of a telephone in his home. 

Typical salaries for office personnel are: Chief of Planning Department— 
2.500 rubles, and Chief of Labor Department—2,500 rubles, cach with a 
bonus potential up to 35 per cent. A secretary in the offices receives from 
600 to 700 rubles per month. Office bonuses are based on plant-wide quotas, 
but it was stressed that both in the offices and the shops, management must 
meet cost as well as quantity and quality goals to qualify. АН office workers, 
including secretaries, can participate in bonuses (perhaps up to the maximum 
of 35 per cent). 

The bonus system has been in effect for years. While modified from time 
to time, it has been in its present form since October 1957, when the Kuznetsk 
combine shifted to a seven-hour day. The system is regarded as very elTec- 
tive. The director noted that, particularly when an employee is deprived of 
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the bonus, һе is greatly stimulated to more effective performance. 

In response to questions about managerial training courses or confer- 
ences, it was said that there are courses for raising qualifications of execu- 
tives. There is an institute in Moscow which designs and conducts courses 
for steel management, and there are branch industry courses in various 
towns. In Krivoi Rog. for instance, there are courses for mine executives. 
Those attending, while not working, are nevertheless paid salaries. There 
are labor specialists courses, too, and special institutes on technical educa- 
tion to help executives plan local courses for workers. Also, a "House of 
Technique" in each plant town organizes lectures and instruction on new 
techniques and equipment. 

The “House of Technique" or technical center at Stalinsk is complete with 
very extensive exhibits, The large building is four stories high. On the first 
floor were seen the pictorial and documented political history and economic 
evolutionary story of Russian and the Stalinsk area. The latter is depicted 
prior to the revolution with pictures of the countryside and the present com- 
bine site before construction started in 1929. The early construction period 
involved use of horses and carts with workers housed in tents. 

The building also housed a most complete set of stages, pictures, exhibits, 
and award plaques. It contained model villages and many red banners 
awarded by the government for the plant's accomplishments, (many metal 
workers in the area had been awarded the Stalin prize). There were ex- 
hibits of gifts from Chinese metal workers. 

In other rooms were complete models of coke ovens, electrically illustrated 
maps of the area showing ore, coal. and other deposits. There were samples 
of raw materials produced in the Soviet Union as well as samples of those 
produced in the United States and other countries. 

In another room was a blast furnace exhibit, including a large model of 
the first furnace used in 1932. A new, modern model was in the course of 
construction. The skip car on this model actually operated and the design 
throughout seemed correct in all respects. 

A third large room was devoted to open hearths. These models were 
excellently developed in correct detail, even to simulated firebrick ladles in 
position. Next came electric furnaces and working models of rolling mills 
and bloomers operated by hand controls. 

Another exhibit showed the complete range of the combine's products. 
The delegation was permitted to take many pictures of the exhibits, but as 
usual, photographing of the actual equipment inside the iron and steel plant 
was prohibited. 

The town contains 11 middle and higher educational institutions and 198 
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libraries. A visit was made to а technical library where students and workers 
may read and study. It seemed quite complete and well furnished with 
double desks, lamps on each, and desk sets. It was established in 1931 when 
the plant was started. А copy of “Орел Hearth Proceedings, 1957, AIME” 
which the librarian said has been coming in for over 20 years, was available. 

Some 24,370 workers and engineers are regular readers. Available to 
them are complete photo-copies of many current technical publications from 
the United States and other countries. A copy of STEEL for September 
1957 was seen. While 300 engineers use the original foreign publica- 
tions, two full-time translators translate these for others who cannot read 
English. lt was stated that abstracts of AIME publications have been made 
since 1936. There are 24 branches of the library in shops at the plant and 
12 branches at the mines. The branches contain books of particular interest 
to those engaged at the different locations. 

As might be expected, an attempt is made to get the plant personnel to 
use their technical knowledge and ingenuity to develop cost-saving sugges- 
tions and inventions. When a worker in a crew wins a bonus through 
suggestions, fellow members of his crew are rewarded also. In the case of 
inventions, the award goes to the inventor alone. A bulletin board announced 
that in April some 90 suggestions had been received, which resulted in a 
saving of 166,000 rubles. 

A typical suggestion plan used in an American Steel company was ex- 
plained. In exchange, the delegation was given more information about the 
plan in effect at Stalinsk. The suggestions are classified into three types: 
first, suggestions of rationalization; second, those involving technical im- 
provements, and third, inventions. For each class certain set sums are 
allowed and workers get many awards. 

The amount defined for the first class, which was further described as 
involving savings of materials, is related to the resultant savings on an 
annual basis, of which the workers get a fixed percentage. 

As to the second class, workers receive a certificate defining the technical 
improvement made plus a money award. Here, again, there is a special 
Scale of rates determined by plant management which also issues the 
certificate. 

АЙП suggestions in the third class, inventions, are sent to a central com- 
mittee on inventions in Moscow. When approved, the individual is issued 
a patent and given a money award. The committee decides the precise 
amount, using a scale for guidance. When a patent is issued to an inventor 
in one plant, all steel plants in the country have the right to use the inven- 
tion but must pay a percentage to the inventor. 
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Wages and incentives for workers at Stalinsk followed the same general 
pattern described elsewhere. Because of its remote and austere location, 
however, Kuznetsk mines’ pay rates are 25 per cent above those of Krivoi 
Rog. The regional pattern of basic wage rates is as follows: 


Region Miners Steelworkers 
Southern European USSR . . 100 100 
Urals (Magnitagorsk) TT 115 115 
Siberia (Kuznetsk) ; 125 115 


Average wages for the whole plant, that is in mines and steel, are about 
1,225 rubles per month, with the average in ore about 1.300 rubles. The 
minimum blast furnace rate ranges from 1,700 to 1,800 rubles, with the 
maximum, received by the Keeper, 2.500 rubles. In the open hearth, the 
First Man, or helper, receives the maximum, 2,500 rubles, while the mini- 
mum rate ranges from 1,700 to 1,800 rubles. The maximum in the whole 
plant was declared to be from 2,500 to 2,600 rubles and the minimum 725 
rubles. 

The only deduction made from a workers pay envelope is for income tax, 
the scale of which runs to а maximum of 13 per cent. Discussions corrobo- 
rated the well-known fact that the Soviet government relies but little on the 
income tax in order to maximize the incentive effect of earnings. 

The promotion system is also designed as an incentive. Length of service 
or seniority plays a negligible role. The important factors taken into account 
are the individual's ability to produce and his educational background, 
which explains why so many workers attend the training courses. Each shop 
has a “Qualifications Committee” composed of two management and two 
labor representatives. Its responsibility is to urge workers to study and to 
take refresher courses. This committee issues certificates, the effect of which 
is to promote workers into higher job classes. 

After telling about the American system of job descriptions and showing 
them a booklet on the subject, the delegation was told that Stalinsk also has 
such a system laid out in a large book and applied universally in the Soviet 
steel industry. This book describes what a worker must know in order to 
qualify for a given job classification, taking into account such factors as 
manual dexterity, intelligence, skill, training and acceptance of responsibility. 
It was not possible to obtain a copy of this book, however. 

It came as no surprise to learn that the pattern of union activity at Kuz- 
netsk is quite similar to that at Magnitogorsk. A collective agreement, which 
is reproduced in full at the end of this chapter, sets forth certain working 
conditions, safety precautions, etc. Copies of this agreement are reproduced 
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on a large poster in the plant. Twice yearly there is an extended confe 
between a union committee of the plant composed of the head «4 Ge wiss 
in each shop. some workers, and representatives of талафелия Se túe 
conference, management reports concerning fulfillment of its соате 
in the agrcement, what has not been fulfilled, what has been 44234. «tut 
why. 

As to “negotiation” of the agreement, the process was described nece аз 
involving first a conference between the union committee and the suzerir- 
tendent of each shop with respect to the conditions or demands which йж 
committce would like incorporated in the new agreement. After considera- 
tion and discussion, hopefully leading to agreement at the shop level. the 
proposals are submitted to the plant union committee (Fabzavkom). At 
this level plant management and the plant union committee draft a proposed 
agreement on the basis of demands as settled at the shop level. This draft 
agrcement is referred for discussion to meetings of workers in each shop. 
Any amendments or new proposals introduced at this time are again con- 
sidered by the plant management and union committee and the amended 
draft submitted to a plant conference of workers. This draft must be adopted 
at a general meeting of workers. Should points of disagreement persist, for 
example, if management cannot accept certain proposals for lack of time or 
funds, they are referred for disposition to the District Trade Union Council 
and the Regional Economic Council. 

Ninety-nine per cent of all plant personnel belong to the union, the one 
per cent representing new, young workers who have yet to join. The process 
of joining requires that the new employee file an application, which is consid- 
егей at a meeting of the local union group. А man may be expelled from 
the union if he violates its rules but, as a practical matter, this sort of thing 
seldom occurs. The union did not refuse, in 1957, to accept any applicants 
for membership but, the director said, it did expel a few. He recalled two 
of those expelled and said that they continued to work in the plant afterward. 
The union position is that neither compulsory membership nor the check-off 
is necessary. Anyone who does not belong to the trade union fails to receive 
full social benefits. This penalty seems to be sufficient to maintain member- 
ship and to facilitate dues collection. 

Union officials in each shop at Stalinsk are selected at a meeting of em- 
ployees. A shop committee is elected and there are nominations for workers 
to attend an all-plant trade union conference. At the all-plant conference. 
a 21-member committee is elected which, in turn, elects the plant union 
president for a term of one year. The individual may be re-elected if the 
workers believe he has served satisfactorily. In fact, the present president 
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at this plant was in his second year. His predecessor occupied the post for 
five years. Prior to his election to the trade union presidency the incumbent 
was chief electrician in one of the main shops, Like the president of the 
trade union at Magnitogorsk he came from the ranks of middle management. 
He had received his enginecring training by attending a polytechnic institute 
for three years. He was, of course, a member of the Communist Party. 

The delegation was told that strikes never occur simply because questions 
are resolved before there is necessity to strike. This docs not mean. however, 
that the management and the union never have disagreements. Early in 
1958 management had decided that it could discharge a large number of 
workers for reasons of technical efficiency—management felt that there were 
too many workers on the payroll. The union did not question the decision 
on technical grounds, but it would not agree to the wholesale dismissal. The 
union said, “No, you can dismiss workers if a change in work occurs in a 
particular job, but only if you find other jobs for them or find men who are 
willing to quit." 

Some 230 workers were involved. Because of the union's position, they 
were not dismissed. Some were transferred to other jobs found in the plant, 
and some were offered and accepted higher paid work at other steel plants 
within the district. 

As at Magnitogorsk the lion's share of the trade union's income came, not 
from members' dues, but from a charge on the plant management amounting 
to 812 per cent of the monthly payroll. 

At Kuznetsk as elsewhere the steelworkers shifted from an eight to a 
seven-hour day on October 1, 1957. The steel schedules in the hot operations 
are the same as at the other plants; namely, four days on, two off. Other 
departments and offices work five days of seven hours with six hours work 
on the 6th day and Sunday off. They said that, when schedules were reduced, 
steel workers received the same amount of take-home pay, plus a ten per cent 
increase. As a result of the change-over to a seven-hour day, production 
Costs increased by four per cent. 

Here the ore miners in September 1957 went on a six-hour day which 
starts when the miner reports at his work place. About 40 minutes are re- 
quired to check in and change clothes—for which time he is not paid. Coal 
miners are transported when the working place is distant. 

After the delegation had briefly described standard costs, they were told 
that this plant operated on a standard cost system developed by the Regional 
Economic Council. In other words, said the director, "We do what you do. 


the only difference being that the Regional Economic Council develops the 
cost." 
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Prices are set by the state and the director declared that, except as the 
wage increases are offset by greater productivity, they simply mean less profit 
for the plant. 

The delegation inquired about methods of calculating and reporting acci- 
dents. To supplement the information received during plant visits, authori- 
ties in Moscow later forwarded accident report blanks and an explanation of 
the standard statistical measures used. An accident is considered lost time 
either when the injured worker cannot return to work on his next scheduled 
turn or when he has to leave the turn on which the accident occurred. On 
this basis at Kuznetsk there were an average of 3.7 lost time accidents per 
1000 men per month in 1957. The average number of days lost per accident 
was 10.7. Іп 1957, there were also eight to ten fatal accidents in the whole 
combine, including mining, with four or five in the iron and steel plant itself. 

Women performed all types of tasks. At a physical testing laboratory, 
some four or five girls were working on Sunday during the visit. The labora- 
tory was under the direction of a woman. At the extreme, women worked 
as helpers in rebuilding open hearth furnaces, mixing cement and carrying it 
to the furnace. After checking the records, the personnel director reported 
the following about the share of women in their labor force: 28.4 per cent 
of all the labor force in the iron and steel plant, including clerical; 23 per 
cent of the category of manual workers (rabochi) and 14.9 per cent of those 
engaged in basic metallurgical production. 

As to turnover, quits were reported to be about 2,700 per year. The main 
reasons for quits were given as leaving to study, to work on collective farms, 
or to retire on pensions. Of the total, approximately 15 per cent quit to 
study, eight to ten per cent retired, 20 per cent left the locality for collec- 
tive farms. The balance were attributable to family circumstances, such as 
marrying or departing for other plants or towns. 

Discharge may occur if there is systematic breaking of rules or frequently 
repeated absences. Discharges take place, however, only after completion of 
the consultative procedures earlier referred to. The number discharged was 
about 130 of the 2,700, or some five per cent of total quits. 


323 


CHAPTER 6 


Central Trade 


Union Headquarters in Moscow 


At the end of the visit three members of the delegation had an inter- 
view at the headquarters of the All-Union Central Council of Trade Unions 
(AUCCTU) with its President, Viktor V. Grishin. He was in his third year 
as President. The AUCCTU coordinates activities and sets policy for all 
of the trade unions in the USSR. Below it are parallel councils for each of 
the Soviet Union's constituent republics. Within each republic are regional 
councils of trade unions (corresponding to the Regional Economic Coun- 
cils). Within each district the larger industrial unions are organized into 
city councils. At the bottom level are plant trade unions on an industrial 
basis. 

The All-Union Central Council of Trade Unions headquarters is housed 
in a five-story building with about 800 rooms. This building, in addition to 
serving the All-Union Central Committee, serves as headquarters for the 
central committees of individual industrial unions throughout the country. 
The headquarters personnel of the All-Union Central Committee, including 
stenographers, etc., totals about 380. The central committee of each indus- 
trial union numbers about 20. and employs about 50 people. 

Mr. Grishin estimated that the total union membership in all 22 unions was 
about 50 million people out of a total working force, excluding those on 
collective farms, of 52 million. As to the two million not listed as union 
members, he explained that these are young people just starting to work, 


seasonal workers who go from farm to industry. He conceded there might 
be some few who do not wish to join. 
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CHAPTER 7 


Comparison of Soviet and American 


Collective Agreements 


Five collective Union-Management agreements were obtained at 
various Sovict plants. Four of these were current (1958) contracts. These 
have been compared in Table No. 4 to the current basic agreement between 
the United Steel Workers of America and the United States Steel Corporation. 
One Soviet stecl industry contract (Kuznetsk) has been translated into Eng- 
lish and forms Appendix A to this chapter. This agreement is so similar to 
the others that it may be considered representative. 

The reader will notice at once that, although the Soviet contracts follow 
much the same pattern, they have very little in common with the American 
agreement. In Table No. 4 the material covered has been divided into 19 
subjects or topics. Aside from introductory and miscellaneous material the 
American and Soviet contracts have only two subjects in common: the 
amount and method of compensation (line 6); and safety and health (line 11). 

The basic reason for this situation can be perceived by reading the intro- 
duction to the Kuznetsk agreement. The first sentence establishes the pri- 
macy of the Communist Party, which sets basic policy for both management 
and trade unions in the USSR. The second paragraph notes previous gains 
in production, and the third paragraph clearly states the primary objective: 
“Тп order to fulfill the tasks outlined by the 20th Congress of the Party and 
to carry out the decisions made subsequently by the Executive Committee 
of the Central Committee of the Communist Party of the Soviet Union, the 
metalworkers must improve the standards of their work and engage in social- 
ist competition, etc." 

Everything else follows. The two items in common (the amount and 
method of compensation and matters of safety and health) obviously play 
an important role in labor productivity and efficiency. 

Although compensation is an item in all the Soviet agreements, the total 
amount of wage payment has in general terms been previously determined 
in the over-all economic plan, and is, therefore, not negotiable at the local 
level. The local parties merely decide how to divide a predetermined wage 
and salary fund, within the limits of overall directives. Examples of the 
character of local negotiations are the detailed provisions in the Kuznetsk 
contract for advances in wages. 
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While it is the practice in most American steel plants, there is no pro- 
vision for joint management-labor safety committees in Soviet steel plants. 
Safety is in the first instance a management responsibility under the Chief 
Engineer, but the Soviet trade unions undertake to check on management’s 
provision for safety, and judging from the contract provisions. the Unions 
take considerable initiative in this area. 

Judging by space devoted to it, (15.6 per cent) the next most important 
concern of the Soviet agreements is output and efficiency per se. In the 
Kuznetsk contract this section is called "Completion of the Governmental 
Plan and Socialist Competition,” and it occupies first place in the contract 
clauses. Great emphasis is placed on honoring those who produce the most 
and on eliminating such bottlenecks to production as non-delivery of raw 
materials, poor quality of product and machine breakdowns. 

The major role of education and training in the Soviet steel industry has 
been mentioned elsewhere. This topic receives attention (five per cent) in 
their contracts. The same may be said about the joint responsibility of Soviet 
trade unions for labor discipline (line 16). The Union assists in administra- 
tion of discipline by discussing each case of “breach of labor discipline” at 
union meetings; but it is the Administration that authorizes imposition of 
disciplinary penalties. Workers unable or unwilling to reach necessary 
standards of production are demoted to lower paying jobs. 

The last three topics in the Soviet contracts, namely housing and living 
conditions, restaurants and food supply, and cultural activities may reflect 
in part the inhospitable and pioneering conditions in which Soviet plants 
have been built, as well as increasing concern for the workers’ welfare. These 
non-industrial amenities include stores in residential areas, children’s day 
care centers, special diets for those who need them, rest homes, children’s 
camps, and assistance to the needy. It is clear that such provisions are 
limited, and precedence in their use is given to those who have set produc- 
tion records. Construction of homes for workers, “community living space,” 
home repair and utilities are also subject to collective agreement. One pro- 
vision of the Kuznetsk agreement is to plant 3,500 trees and 80,000 flowers 
in the area of the plant. An important section of the agreement relates to 
facilities for raising food—meat, vegetables and grain—to supplement the 
food available through normal channels. All of this involves a form of pater- 
nalism that would be considered unacceptable in the United States today. 

Many of the topics covered in the American contract are subject to statute 
law rather than collective bargaining in the USSR. These include adjustment 


of grievances, arbitration, discharge, hours of work, overtime, holidays, vaca- 
tions, and absence for military service. 
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CHAPTER 9 


Continuous Casting of Steel in USSR 


A group of Western iron and steel specialists were told on the occa- 
sion of their visit to the USSR іп 1956 that the Soviet industry planned 10 
produce 10 to 12 million tons of steel by continuous casting in 1960, Units 
then planned for construction, however, apparently have not been built. Our 
group was informed that total production by mid-1958 amounted 10 100,000 
tons. One leading Soviet authority seemed to feel that the application of 
continuous casting was limited to specialty items. He told the delegation 
that no major installations were contemplated in the immediate future. 
Another eminent Sovict authority felt otherwise. Although admitting 
that at the present time (June 1958) there were only two units in the USSR 
(at Gorki and Novo Tula), he indicated that the Soviet steel industry plans 
to install continuous casting in 12 iron and steel plants instead of bloom- 
ing mills. The first new one is planned to go into operation at Lipetsk. This 
unit will be fed by two 80-ton electric furnaces to make transformer steel. 
This works will have two continuous casting machines, one of which is almost 
complete. The second continuous casting unit is to be built at Stalino in 
the Donbas, where one machine will have a capacity of 220,000 tons of 
billets and slabs. For additional data on the latter see Metallurg, June 1958. 
Details of the existing units at Novo Tula and Gorki have been published 
in two Soviet books about continuous casting.* 


Continuous Casting at Novo Tula 


Members of the delegation visited the continuous casting shop at the Novo 
Tula works near Moscow. 4 

As сап be seen in the accompanying drawing, the machine consists of 
seven segments: a ladle, a tundish, a mold, a cooling segment. two sets of 
rolls and a handling device. The total height of the machine is 72.2 feet. 
62.3 of which are below ground. Originally, the machine was set úp A cast 
slabs 19.2 x 4.6 in., but recently it has been converted to cast two 200 mm. 
(eight inch) square billets or blooms simultaneously. А 

The two ton intermediate ladle is double-rigged wit 
ом. 1956. 300 pp. 


956. 52 рр. : 
of steel at Stalingrad. 


h a clay lining and is 


* A. M. Samarin, et.al., Nepreryvnaia razlivka stali, Mosc 
M. S. Boichenko, er. al., Nepreryvnaia razlivka stali, Moscow. ! 
There is also an experimental unit for semi-continuous casting 
See Stal, 1957, No. 3, p. 208. 
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equipped with two nozzles (0.8 and 1.2 in. diameter) to pour two strands. 

The operation as observed proceeded as follows: the ladle. filled with 
molten steel from the open hearth, was brought to the pouring stand, the 
intermediate ladle filled and the casting operation started with two men 
skimming the slag on the surface of the metal. After the metal began to 
pour freely and the casting was proceeding regularly, they sprayed oil into 
the top of the mold, maintaining a quite smoky atmosphere. They did very 
little more slag skimming during the pouring operation. The whole opera- 
tion proceeded without interruption for the entire cast. 

The casting mechanism consists of an oscillating mold made of water- 
cooled copper, followed by a cooling section of water sprays. Bclow this the 
then solid steel enters the first of two sets of withdrawal rolls 11.8 inches in 
diameter. They reduce the cross-section by about 2.5 per cent. Follow- 
ing this, the blooms are cut off with a torch. 

The observed travel down of the eight inch square blooms was about threc 
feet per minute, but it was said that when the machine casts small-sized 
blooms only 1.73 in. square, the maximum speed is 16.4 feet per minute. 

Some cross sections that had been cast on the machine were seen in the 
laboratory. One of them contained 0.10 per cent carbon. 0.6 to 0.7 per 
cent chromium, and one per cent nickel. A second sample of transformer 
iron contained 3.5 to 4.5 per cent silicon. Another type of high carbon 
tool steel contained 0.8 to 1.2 per cent carbon. This plant made no high 
alloy steel. 

The pouring temperature for a specific grade is considered most impor- 
tant. It is taken by immersion thermocouple in the intermediate ladle, which 
is always kept two-thirds full. It requires 20 minutes to pour a 10-ton heat. 
Paraffin oil is used for lubrication and they are experimenting with palm oil. 

Surface condition of the product is good and only spot conditioning is 
required. 

Segregation characteristics are very good. The following variations were 
indicated on the diagram: P 0.012 to 0.015; S 0.016 to 0.020; and C 0.17 
to 0.18. 
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Continuous Casting Equipment at Novo Tula 


Two final subjects are peculiar to the American scene. The Soviet Union 
does not admit the phenomenon of unemployment, or therefore, the need 
to pay any severance allowance (linc 13). Union membership and dues 
check-off (line 2) reflect the importance of “union security” in the Ameri- 
can scene. As explained earlicr, the Soviet steelworker enjoys enough mate- 
rial and cultural benefits by virtue of his union membership to obviate any 
serious concern with maintenance of membership and dues collection. 
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TABLE 4 


Comparison of Soviet and American Collective Agreements 


Е Average 
Kuznetsk Magnitogersk Uralmash Dneprospetsstal Soviet Contract U. S. Steel 
No. of No. of No. of No. of No. of No. of 
Tepic Pages 96 Pages 96 Pages % Pages % Pages % Pages % 
1. Introductory and Miscellaneous 3.0 7.8 22 50 3.6 77 2.0 8.2 27 7.2 10.5 12.9 
2. Union Membership and Checkoff 3.5 43 
3. Adjustment of Grievances 9.0 111 
4. Arbitration ТЕ. 34 42 
5. Suspension and Discharge R 3.6 44 
6. Amount and Method of Compensation 6.2 16.3 6.0 13.7 9.2 19.7 3.5 14.3 6.2 16.0 214 26.4 
7. Hours of Work Я , 41 5.1 
8. Overtime and Holidays 5.0 6.2 
9. Vacations T ies 42 5.2 
10. Seniority 220222222222... 8.4 10.4 
11. Safety and Health . 70 184 8.3 18.8 10.3 22.1 4.9 20.1 7.6 19.9 2.8 3.5 
12. Military Services . 2.0 2.5 
13. Severance Allowance 32 3.9 
14. Output and Efficiency 6.0 157 90 20.4 47 10.0 39 16.1 5.9 15.6 
15. Training ..... 7 . 24 6.3 13 29 28 6.1 11 4.5 1.9 5.0 
16. Labor Discipline ...................... . 13 3.4 15 3.4 15 3.2 13 5.3 14 3.8 
17. Housing and Living Conditions 40 105 5.0 1.3 88 18.9 33 13.5 5.3 13.6 
18. Plant Restaurants and Food Gardens 46 12.1 37 8.4 24 5.2 23 94 33 88 
19. Cultural Activities |... sss 3.6 94 74 16.) 33 71 24 85 40 10.3 
Total ..... ЖООЛУ КО 38.1 100.0 441 100.0 46.6 100.0 24.4 100.0 42.6 100.2 81.1 100.0 


Sources: The above Soviet computations were made from Russian language versions of contracts printed in smal! format for packet use. The American contract 
used is the pocket-sized “Agreement Between United States Steel Corporation and the United Steelworkers of America, Production and Maintenance 


Employees, Central Operations, Steel," August 3, 1956. 


APPENDIX А - 


PROLETARIANS OF ALL COUNTRIES UNITE! 


“The Productivity of Labor, in the final analysis, is the most 
important, the main tool for the victory of the new order." 
V. LENIN 


COLLECTIVE AGREEMENT FOR 1958 


Between the Kuznetsk order of Lenin, first order 

of Kutuzov and the order of the Trudovoe Krasnoe 

Znamya of the I. V. Stalin Metallurgical Combine 
and the 

Soviet for the National Economy of the Kemerovsk 

Economic Administrative Region 


Stalinsk—1958 
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Collective Contract for 1958 


The Soviet people, under the leadership of the Communist Party, 
are completing successfully the program of agricultural and cultural expan- 
sion, outlined by the 20th Congress of the Communist Party of the Soviet 
Union. 

During 1957--іп the second year of the Sixth Five-Year Plan—industrial 
and agricultural output increased due to the intense socialist competition 
within all sectors of the national economy. Construction activities, move- 
ments of freight by all means of transportation, trade by government and 
cooperative retail stores increased in volume and so did production at all 
levels. The physical and cultural plane of the standard of living of the Soviet 
people also reached new summits. 

In order to fulfill the tasks outlined by the 20th Congress of the Party and 
to carry out the decisions made subsequently by the Executive Committee 
of the Central Committee of the Communist Party of the Soviet Union, the 
metalworkers must improve the standards of their work and engage in 
socialist competition. On such a basis, they must raise the output of pig 
iron, of steel, of all mills and the production of iron ore, the coking of coal, 
the output of their refractories, and of consumer goods. The quality of the 
goods produced must be lifted as well as the productivity of labor. Also, the 
standards of production must become higher. 

The present collective contract for the year 1958 is signed between the 
Director of the Kuznetsk order of Lenin. first order of Kutuzov and the order 
of the Trudovoe Krasnoe Znamya of the Stalin Metallurgical Combine, re- 
ferred to hereafter as the “Administration” and the workers, the engineering 
and technical personnel and the employees represented by the Plant Com- 
mittee of the Union of Professional Workers of the Metallurgical Industry, 
referred to hereafter as the “Plant Committee.” The purpose of this agree- 
ment is to unite all workers, engineering and technical personnel and em- 
ployees in order to accomplish the tasks outlined in the 1958 plan for the 
national economy and to increase the responsibility of the economic and 
trade union organizations for the improvement of living conditions and of 
cultural standards in the Combine. 


1. Completion of the Governmental Plan and Socialist Competition 

1. The Administration and the Plant Committee pledge to complete the 
1958 governmental plan with reference to the volume of total production, 
casting of pig iron and steel mill production, coking of coal, refractory pro- 
duction, consumer goods and increase in the productivity of labor and de- 
crease in production costs. 
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2. The Administration and the Plant Committee pledge to use all means 
to develop socialist competition so as to complete at an earlier date and to 
outproduce the standards of the 1958 plan for each plant, mill, and unit; to 
cut losses and employ fully all means of production; to reduce idle time and 
further increase the productivity of labor by applying new technology and 
new research; to increase further the quality of production in all depart- 
ments; to decrease the use of raw materials, goods, fuel and electric power 
and thus to lower production costs. 


3. The Administration and the Plant Committee pledge: 


to establish suitable conditions for competition and to ascertain and 
analyze reasons why such conditions are not met, to give practical 
assistance to laggards and try to raise them to the level of the leaders; 
not later than on the 12th of each month, statistics for the competi- 
tion of the previous month (between the plants, mills, workers and 
specialists) are to be tabulated and the leaders are to be made known; 
the names of the leaders are posted on the honor board and the honor 
book; other incentive means are also to be used and the results of 
the socialist competition must obtain the widest possible publicity. 


When the results of such socialist competition are analyzed, the utmost 
attention is to be paid the lagging departments, plants and mills. The reasons 
for their laggard performance are to be established and remedial measures 
are to be planned. 


4. The funds received by the Combine for the All Union socialist com- 
petition are to be spent by the Administration in conjunction with the Plant 
Committee. 

The Administration also is to consult the Plant Committee on questions 
pertaining to the budgeting of the Enterprise Fund. The Budget is to set 
aside an appropriate amount for the payment of premiums and for assistance 
to the workers of the Combine, including engineering and technical person- 
nel and employees. 


5. The Administration and the Plant Committee pledge: 


to publicize in every possible way the accomplishments of the best 
employees of the plants, mills and units and of the production leaders. 
This information, in the first place, is to be made known wherever 
production bottlenecks exist; 


to interest the specialists, the engineering and technical staffs of 
plants, laboratories and the Executive Committees in the publicizing 
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of such accomplishments; to involve them with efforts to instill the 
knowledge of the levels achieved by the leaders; to increase their 
responsibility for an early application of all new devclopments per- 
taining to their departments; to further research and instruction in 
new methods on the basis of six-months training courses. 


6. The Administration pledges: 


to confirm and carry out the methods recommended by the produc- 
tion leaders after a study of each project that has been completed; 
to utilize more fully all technical means in the interest of maximum 
achievement; 


to organize the inter-plant exchange of the production leaders of 
1958: 40 workers and 60 engineers and technicians; 


to discuss in open meetings the reports of such exchange students 
and install the ideas developed at other plants. 


7. The Plant Committee pledges: 


to set up a daily checking system for the propagation of the accom- 
plishments of the leaders; 


to make sure that the accomplishments of the leaders in the socialist 
competition are discussed at the production meetings of the units, 
departments and shifts and that the results are exhibited on the 
premises; 


to interest the Scientific- Technological Department of the Ferrous 


Industries in active cooperation and in the study of new working 
methods. 


8. The Administration and the Plant Committee pledge: 


to conduct regular production meetings and to prepare all the data 
necessary for such purpose. 


The Administration will analyze such proposals as are accepted at the 
production meetings and decide on deadlines for their introduction and on 
the personnel to be entrusted with the execution. The proposals of the pro- 
duction meetings are to be discussed within the following three days; 


to register with the Office for the Promotion of Industrial Efficiency 
and Inventions all proposals presented at the production meetings 


and falling into the category of invention rewards, technological im- 
provements and administrative proposals. 
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The Plant Committee pledges: 


to check, on a daily basis, the propagation of the proposals made at 
the production meetings; 


to discuss at regular production meetings the reports of the man- 
agers regarding the propagation of the earlier proposals of the 
workers. 


9. The Administration and the Trade Union pledge: 


to lend all possible cooperation to the workers in order to increase 
further the productivity of labor as follows: 


to attempt a mechanization of labor, especially of heavy tasks, to 
automate production processes, to create conditions suitable for job 
consolidation and multiple-machine operation; 


to decrease unproductive time loss and consolidate working days; 
to carry out measures for ascertaining the successful completion and 
for improving the present standards of production. 


10. The Administration pledges: 
to create conditions conducive to the mass development of the cre- 
ative inventiveness of workers and administrators and to render 
actual assistance to inventors and administrators; 


to install 2,800 proposals with an annual saving of 18 million rubles 
at the set dates; 


to install the proposals adopted in one department also in others. 


The Plant Committee pledges to control regularly the execution and propa- 
gation of the inventions and administrative measures adopted by the Ad- 
ministration, to help inventors to protect their rights and to obtain for them 
the legal rewards, also to add new workers and employees to the circle of 
inventors and administrators. Regular meetings of inventors and admin- 
istrators are to be conducted. 


11. The Administration pledges to carry out in 1958 the administrative 
and technical measures referred to in Exhibit No. 1. 


П. Remuneration of Labor 

12. Ifthe qualifications of workers improve and courses are successfully 
attended, the Administration agrees to transfer such workers on their staff 
to more qualified positions and to increase their salaries after an appropriate 
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probationary period. Foremost priority for a raise to the next higher salary 
rating is the steady holding of a more qualified position over a period of three 
months. 


13. Piece workers, who do work that is paying less than their respective 
ratings, are entitled to the differential between piece work pay and the amount 
due to them in accordance with their classifications, based on the time they 
spent on their jobs. 

This supplementary pay is due if the work reached the set standard and 
if the differential between the work performed by the worker and his pay is in 
excess of one rating. 


14. The Administration pledges to provide work for fully staffed regular 
units. If such work is, however, performed by incompletely staffed metal- 
lurgical units (coke ovens, furnaces, open hearth furnaces, rolling mills) 
compensatory payment for the missing workers is to be provided and, in 
accordance with the agreement between the Administration and the Plant 
Committee, this corresponds to 25 per cent to 100 per cent of the pay for 
piece workers, as per piece work rates. Time workers are paid the rates 
established for unskilled labor. 

The supplementary compensatory payment is made only if the workers 
complete the entire works project. 


15. If various time jobs and technical operations are consolidated by the 
workers, the supplementary payments will amount up to 50 per cent of the 
monthly rate of the consolidated work. The additional sum is paid out for a 
period up to six months, if the number of the workers is actually reduced and 
the savings resulting from the reduction in wages are actually achieved by the 
technique of consolidation. 

The amount and date ot additional pay for consolidation of jobs and tech- 
niques is established for each individual case by the Administration together 
with the Plant Committee. 


16. The Administration pledges to review production standards jointly 
with the propagation of administrative and technical measures and the ex- 
posure of obsolete and discarded standards. 

Adjusted standards of pay and premiums are introduced in accordance 
with an agreement with the departmental Committee of the Trade Union and. 
if no agreement is reached with the departmental Committee, the matter is 
referred to the Plant Committee. 

The workers are to be informed of the adjusted standards of production 
and of the new standards for piece work and for premium payments no later 
than two weeks before the latter are to be introduced. 
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17. For piece work without regular standards of production the Admin- 
istration must issue directives before giving out work. 


18. The Administration takes the measures necessary for the completion 
and further increases of standards established by the workers; technical in- 
struction is to be made available and reasons for individual production lags 
are to be eliminated, bottlenecks are to be avoided and rapidly abolished. 
Early and efficient equipment repairs are to expedite production; no delay 
in the delivery of raw materials and the fuel must occur. 


19. Piece workers employed in the fields of the State Farms of the 
Workers’ Supply Administration are paid one and one-half times the piece 
rate for work performed during one day beyond the established eight-hour 
working day, including overtime work. No other payment for overtime is 
made; time workers are paid time and one-half for all overtime work. 


20. Wages are paid out twice monthly: a worker may obtain a 50 per 
cent advance on his wage from the 16th to the 27th day of each month, or he 
may obtain the entire wage for the preceding month from the 2nd to the 15th 
day of the month, in accordance with the following table: 


Bate of the Month 


Plant, Department, Office Advance Wage 
1. Plant management ... ене, 22.27. 16-17 23 


. Departments of the chief mechanic, “chief power engineer, raw ma- 
terials and fuel, technical, technical propaganda, technical education, 


industrial safet mechanization, office machines, pretraining depart- 
à 17-18 34 


ment 

3. Typography а 17-18 3-4 
4. Heating 17-18 3-4 
5. Water supply 17-18 3-4 
6. 2HK0 mov 18-19 45 
7. Loading and unloading RR.. 18-19 45 
8. Weighing Ta 18-19 4-5 
9. Networks and substations 18-19 5-6 
10. Communications жа 18.19 5-6 
11. Preparation of rolling stock P 18-19 56 
12. Construction repairs No. 2 .. 18-19 5-6 
13. Boilers recs ае 18-19 5-6 
14. Technical Control Division. 19-20 6-7 
15. Electric Steel smelting .. 19-20 6-7 
16. Office of RR, a 19-20 6-7 
17. Rail reinforcements . 19-20 6-7 
18. Plate rolling .... 19-20 67 
19. Mechanical No. 19-20 7-8 
20. Blooming ........ 20-21 7-8 

20-21 7-8 


21. Shop for repair of open-hearth furnaces 


Date of the Month 


Plant, Department, Office Advance Wage 
22. DR. за илин оын бы ae dus . 2021 7.8 
23. Heating and Electric Power Plant ақынынан 20-21 7.8 
24. Medium grade ........... е — MM 21-22 8.9 
25. Repairs 22... m А . 21-22 8-9 
26. AGTTS ......... . ( қ 21-22 8-9 
27. Crane service RR. . . қ : e. 21-22 8-9 
28. Presses ..... .... am е; €— seus 20-23 9.10 
29. Rails and girders 22-23 9-10 
30. Mechanical No. 1 ..... 22-23 9.10 
31. Blast furnace ...... 22-23 10-11 
32. Open-hearth furnace No. 1 . 23-24 10-11 
33. Open-hearth furnace No. 2 - Mot . 2324 10-11 
34. Office of R.R. traffic 23-24 10-11 
35. Galvanizing containers г caeseces “10:24 10-11 
36. Fine rolled sheets 23-24 11-12 
37. Ingots No. 1 . 23.24 11-12 
38. Foundry e —— 23-24 11-12 
39. Locomotive service R.R. к 24-25 11-12 
40. Refractory No. 1 . 24-25 12-13 
41. Coking Chemistry — 12425 12-13 
42. Enamelware . 25-26 13-14 
43. Ingots No. 2 . 2526 13-14 
44. Control and measuring and automation 25-26 13-14 
45. Repairs and maintenance No. 1 —— ———— ——À 25-26 13-14 
46. Refractory No. 2 25-26 13-14 
47. Scrap preparation 25-26 13-14 
48. Car and procurement offices of R.R. 25-26 13-14 
49. Central laboratory 26-27 14-15 
50. Electric repairs 26-27 15-16 


21. Тһе departments must deliver the time sheets for the payment of the 
workers of the Combine to the accounting division of the central bookkeeping 
Office twice a day—at 10 o'clock and at 13 o'clock. 


22. The Plant Committee pledges to check regularly the accuracy of the 
wage payments and also check regularly the accuracy of the accounts, the 


proper time of the wage payments and the application of the premium 
schedules. 


Ш. Staff Training and Improvement of Qualifications of Workers, 
Engineers and Technicians 


23. The Administration pledges to complete in 1958 the following plan of 
staff training and improve the qualifications of workers, engineers, technicians 
and employees: 
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а) train 400 new workers: 

b) improve the qualifications of 2,450 workers, indudiny Айну 27 
550 workers in advanced working methods; 

c) improve the qualitications for 100 engineers: snd бекм 

d) complete training and graduate 80 students from the оросо и амо 
ing school; 

e) admit 150 new students for the Fall term in the specialists training. 
school; 

f) to include in the school curriculum the study of advanced working 
methods, questions of administration, economics of productíon and 
industrial law. 

24. To assure the completion of staff training, the Administration 

pledges: 

a) to attach unskilled workers in training to highly qualified workers 
and specialists; 

b) not to transfer workers to different departments during training 
periods; 

c) to present the students in the plant with the necessary space for 
study and to supply stationary and other necessary equipment; 

d) to equip and to refurnish periodically technical supplies in the train- 
ing schools of the plant; 


e) to supply the schools of the Combine with all the equipment neces- 
sary for the students. 


25. The Administration pledges to raise the qualifications of 200 workers 
who graduated from commercial and drafting schools, and to include them in 
the industrial training system. 


26. The Administration and the Plant Committee pledge to establish 
regular schedules for technical instruction and to assure normal working 
conditions for all workers of the Combine who attend educational institutions; 
they make certain that the students are not delayed on the days of the lectures 
either by meetings or by overtime work and they will also refrain from senting 
them during harvest time for prolonged periods to the collective farms ot the 
region. 


27. In order to acquaint everybody with the achievements af the advaiee- 
ment of the workers, engineers and technicians, the Administration Мәке 
to arrange 500 lectures, reports, conferences and seminars, 


at 


28. The Plant Committee pledges to participate actively in the teaching 
of advanced working methods, various courses to raise the qualifications of 
workers and also general educational lectures. 


29. The Administration pledges to place at the disposal of young workers 
a fully equipped school building—in the third calendar quarter. 


IV. Labor and Production Discipline 

30. For the purpose of strengthening the discipline of labor and produc- 
tion and also in order to ascertain the completion and the further increase 
output beyond the plan of production, the Administration and the Plant 
Committee pledge the following: 

The Administration acquaints every new worker with the working regula- 
tions of the plant, takes the measures necessary to improve attendance rec- 
ords, late arrivals and absenteeism; the working rules and regulations of the 
plant are to be posted in each department so that they are clearly visible to 
each worker. 


31. The Administration authorizes specialists and department heads to 
apply approved measures to discipline workers whose work is unsatisfactory 
and whose performances disrupt the productive working discipline; workers 
who systematically fail to reach, through their own shortcomings, the neces- 
sary standards are to be transferred to lower paying jobs. 


32. The Plant Committee is to discuss each case of breach of labor dis- 
cipline at the meetings of the Trade Union cells or at the meetings of the 
departmental committees. 


33. The Plant Committee and the Administration pledge to see to it that 
daily information pertaining to the strengthening of working and production 
discipline reaches the workers of the Combine. The completion dates of each 
and every project are to be posted. the red cells of the departments, com- 
munity homes, clubs and the Hall of Culture as well as the daily and the 
weekly press being used for that purpose. 


V. Protection of Labor 

34. In order to improve working conditions of the workers, the Adminis- 
tration pledges to maintain the industrial premises, equipment and units in 
proper sanitary and hygienic conditions, to assure proper lighting of the work- 
ing premises, to keep in good repair walking passages, bridges and roads to 
the departments and assure safe working conditions. 


35. The Administration pledges to spend 475 million rubles for measures 
pertaining to the protection of labor, industrial safety and industrial hygiene; 
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to complete the work specified in Exhibit No. 2, according to agreement be- 
tween the Administration and the Trade Union Committee of the metal- 
workers. 


36. The Administration pledges: 


not to permit any dangerous accumulation of gas on the working 
premises, to provide safety devices and life guards for premises sub- 
ject to dangerous gases; 


to supply salted, aerated water for the workers in high temperature 
plants during the entire year; 


to carry out the necessary repairs in dressing rooms, shower rooms 
and other widely used plant premises and keep them clean; 


to improve further the area of the Combine and to plant trees on such 
area. 


37. The plant is to be prepared for summer working conditions by May Ist 
and for winter working conditions by October 15th, in accordance with the 
plan approved by the Plant Committee. 

38. Home repairs are to be completed in accordance with the schedule 
approved by the Plant Committee. 


39. The Administration pledges to supply the workers in due time with 
work clothing and work boots in the proper sizes and also to provide the 
proper safety devices as well as special milk and special soap, in accordance 
with proper standards. Laundry and repair of the work clothing and of the 
work boots is at plant expense. 

Work clothing and work boots are to be issued whenever the worker is 
entitled to such items. If the work clothing and work boots of the worker 
issued for any specified length of time, deteriorate through no fault of the 
worker, same are to be replaced by items in working order condition. 

Special space is to be provided in each department for the storage of work 
clothing and wherever necessary, special space is to be alloted to the drying 
of work clothing. 

Special soap and special milk (on days of working under unhealthy condi- 
tions) and work clothing for the shift are issued by the Administration in 
accordance with lists of occupations submitted by the Trade Union Com- 
mittee. 

40. The Administration pledges to give preliminary instruction to every 
worker (either new or transferred from one job to another), pertaining to the 
safety techniques of that particular job. Regularly (not less than twice a 
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year), the workers are to be instructed in safety on the job and their knowledge 
of industrial safety is to be checked. 


41. The Administration pledges to display a sufficient number of safety 
posters and to see to it that they remain on display; to prepare safety rules and 
distribute them among the workers. The subject of industrial safety and pro- 
tection of labor are to be included into the training curriculum to increase the 
productive qualifications of workers, technicians and engineers. 


42. In order to improve the working conditions of the workers, the Plant 
(Trade Union) Committee pledges: 


to check through the commissions for the protection of labor and 
oversee the proper performance of the rules for the protection of 
labor, safety. industrial hygiene and further health measures; the 
Administration is to keep proper records as to the protection of the 
safety of labor; 


to check periodically the quality of work clothing, work boots, spe- 
cial soaps and special foods; 


to check rigidly that pregnant women and nursing mothers work 
under suitable conditions and obtain the proper vacations and time- 
off for nursing. 


43. The Administration pledges to give workers with non-scheduled 
working days additional time off, as per Exhibit No. 3. 


44. The Administration pledges to carry out measures for the improve- 
ment of fire prevention and to supply the industrial plant and auxiliary 
space with the proper fire fighting equipment and with instructions for the 
control of fire and to teach the workers the methods of fire control. 


МІ. Prophylactic and Therapeutic Health Measures 
45. For the purpose of improving the medical, hygienic and the thera- 
peutic-prophylactic services, the Administration pledges: 


а) to equip a nursery for 125 children in block 16 "Treugol'nik"—in 
the first calendar quarter; 


b) to equip two nurseries in the homes of block 7 "Treugol'nik"—in 
the fourth calendar quarter; 


с) to expand nurseries Nos. 6 and 9 to provide space for 50 more chil- 
dren in each. Residential space is to be used to provide for the ex- 


pansion and equipment is also to be prepared—in the first calen- 
dar quarter: 
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d) to complete the building of the dining room and of the stadium in 
the pioneer camp “Kostenkovo”—second calendar quarter; 


е) to repair the road from the forest to camp "Kostenkovo"—July 15th; 


f) to prepare blueprints for enlarging of the dining room of the rest 
home “Sadoparkovoc”—fourth calendar quarter; 


B) to repair the space provided for prophylactic and therapeutic pur- 
poses and furnish them with the necessary supplics; 


h) to siphon the milk for special diets. 


46. The Plant Committee issues travel permits to workers, technicians 
and engincers—2,670 to rest homes, 972 to sanitariums and 1,000 to the 
“Topol’niki” nursing home. 

The Plant Committee pledges to grant such travel permits first to needy 
workers who created new production standards and performed heavy labor 
at high temperatures. 

47. The Administration pledges to provide 500,000 rubles from plant 
funds for travel to rest homes. 

48. The Plant Committee and the Administration pledge to build up the 
health of 3,500 children of workers and employees in rural and urban camps, 
during the summer. 

49. The Plant Committee pledges to provide 600,000 rubles for assist- 
ance to families with many children, to war invalids and others. The Ad- 
ministration provides 600,000 rubles from plant funds for that purpose. The 
Plant Committee provides 30,500 rubles for subsidies to trips to health 
resorts and sanitaria. 

50. The Plant Committee provides 124,000 rubles for special diets. The 
Administration pledges to provide per agreement with the Plant Commit- 
tee, special diets in the dining rooms, for 24 hours per day. 


51. The Plant Committee pledges: 


to organize in the departmental health centers, jointly with the medi- 
cal hygiene department of the Combine, cells of industrial hygiene 
education; 

to check daily medical establishments, nurseries and kindergartens; 


to organize through the facilities of the insurance department a home 
visiting service for workers absent from their jobs due to illness; 


to discuss every calendar quarter, at the meetings of the insurance 
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52. 


VII. 


a) 


b) 


c) 


department, the reports of the managers of the Combine, the de- 
partments, medical establishments and departmental committees, the 
health conditions and the utilization of funds assigned by the gov- 
ernmental socialist insurance and the completion of measures to con- 
trol disease and industrial injuries. 


The Administration and the Plant Committee pledge: 


to analyze monthly the health standards of the workers and em- 
ployees, to discuss with the public health officials the reasons for 
illness and to take measures for improvements; 


to make regular efforts to create jobs for chronically ill workers and 
to transfer them in accordance with medical advice to different jobs 
with easier conditions. 


Living Conditions 


53. 


For the purpose of improving the living conditions of workers and 
employees of the Combine, the Administration pledges: 


to assign 46 million rubles for the construction of new homes in 
1958; 


to prepare in 1958, 29.300 square meters for community living space. 
as follows: in the first calendar quarter—5,400 square meters, in 
the second calendar quarter—6,800 square meters, in the third cal- 
endar quarter—8,300 square meters and in the fourth calendar 
quarter—8.800 square meters; 


to assign 5 million rubles for extensive current repairs in homes, 
community space and buildings. housing. fuel and water supply, elec- 
tric power and other necessities, 300,000 rubles for current repairs 
on nurseries and country homes. 


The repairs are undertaken in accordance with a yearly schedule, approved 
by the director of the Combine and the Plant Committee; the repairs in the 
space reserved for housing are to be completed by October 15th; 


d) 


e) 
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to assist workers of the Combine, Jiving in the houses belonging to 
the Combine, to make repairs in apartments and individual homes 
by issuing local building supplies; 


to equip and maintain community bachelor homes of workers and 
employees in accordance with sanitary standards established by the 
Chief governmental sanitary USSR inspection of May 10. 1949: 


f) to supply from the Combine’s warehouse against cash payment good 
coal and firewood in quantities and at prices established in 1948, 
and for a period of the next six months to: 


workers of the Combine, war invalids, industrial invalids, families 
of war casualties and families of former workers of the Combine, 
now in the Armed Forces, and pensioned workers of the Workers’ 
Supply Administration. Home delivery of fuel may be made to the 
workers of the Combine at established delivery rates. The charge 
for central heating is made in accordance with the price of fuel based 
on the prices established in the Combine in 1948; 


g) to complete the construction of roads, sidewalks, lighting and plant- 
ing of trees in the area of the new plants for consumer goods, and 
also from railroad post No. 5 to the plant locations—third calen- 
dar quarter. 


The workers of the Combine are to participate in the planting of the 
trees; 


h) to spend 700,000 rubles for the repair of roads and sidewalks in 
the plant area—third calendar quarter; 


i) to plant 3,500 trees and 80,000 flowers in the area of the plant in 
1958; 


j to place in operation an asphalt concrete unit—in the second calen- 
dar quarter; 


to begin the construction of a trolley line to the Abagar factory. 


54. The Administration pledges to furnish, against payment, transporta- 
tion at seed and harvesting times, and also for shipping crop and hay for 
workers and employees in quantities and at dates approved by the Plant 
Committee. 


55. The Administration pledges to give credit to individuals for the ac- 
count of the worker; such assistance must be within the frame of scheduled 
construction; the transportation for the delivery of materials to the build- 
ing sites is to be furnished; building materials for construction and prefab- 
ricated items (doors, double windows, etc.) also are to be made available 
so that 100 houses can be completed in 1958. 


56. The Administration pledges to furnish financial and technical as- 
sistance, materials and transportation for construction and to complete 
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homes in accordance with the building plan of the Capital Construction 
Division and to prepare for occupancy in 1958, 10,000 square meters of 
residential space. 


57. The workers and employees living on the plant premises are to be 
charged for living accommodations and community services in accordance 
with rates established by the Executive Committee of the Stalin urban 
union of workers’ representatives. 


58. 


Тһе Plant Committee pledges: 


to check regularly the progress of new construction of homes, pub- 
lic health and cultural buildings, to repair homes, cultural build- 
ings and establishments; 


to take measures for the avoidance of delays and bottlenecks and 
to accept only such new homes as are fully completed; 


to keep a systematic check on the building funds and to control the 
proper charges for homes and community services, for the serv- 
ices to workers and employees in community homes, bathhouses, 
laundries and tailorshops. 


VIII. Trade and Community Feeding 

59. For purposes of further improvement in trade services and the as- 
surance of delivery of better produce and industrial goods, improved nutri- 
tion and trade relations, the Administration pledges: 


а) 


b) 


c) 


d) 
е) 
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to equip and open dining rooms: 

in the ingot department No. 2—first calendar quarter 

in the mechanical department No. 2—third calendar quarter 
in the coking chemistry department—fourth calendar quarter 


to build and open stores for: 
sale of produce in the area of Mitin Log—third calendar quarter 
meat and vegetables for the Upper colony—fourth calendar quarter 


to equip a unit in the building of the chief mechanic, for the boiling 
and homogenizing of milk—third calendar quarter 


to repair the fruit juice plant—second calendar quarter 


to repair in accordance with an approved schedule stores, dining 
rooms and counter services; auxiliary buildings and warehouses are 
also to be kept in good repair, up to necessary standards—during 
the entire year; 


f) to insure the proper quality and variety of foods in dining rooms; 
the selection of courses and dishes served at counters must not be 
below established standards. 


Workcrs on all shifts must be assured that hot foods are served at estab- 
lished meal times; 


8) meal times for each shift must be approved by the Plant Committee; 


h) to bring hot meals directly to those workers who cannot leave their 
jobs for prolonged periods—furnace attendants, steel workers, roll- 
ing mill operators and similar occupations. An effort should be 
made regarding the early sale of food coupons, early dinner serv- 
ices, and to furnish take-out meals to city dining rooms. 


60. The Administration and the Plant Committee pledge: 


to check customers' preferences in the large stores and to organize 
quarterly meetings between customers and suppliers’ agents; 


to organize quarterly conferences between consumers serviced in 
dining rooms and the workers of the public food administration. 


61. The Plant Committee pledges to organize a daily check on the work 
of the stores and dining rooms and to fight any disruption of the principles 
and rules of the Soviet trade; to take appropriate measures to avoid short- 
comings in the operation of stores and dining rooms and to aim at systematic 
improvements of the services for the workers. 


ІХ. Farming Auxiliaries 

62. For the purpose of improving further the part played by auxiliary 
farming in the raising of the quotas of agricultural production for the pro- 
vision of the Combine’s workers, the Administration pledges to carry out 
the measures necessary for the improvement of the work of the auxiliary 
farms and to sponsor the mechanization of the agricultural operations; to 
further also the construction of living quarters and of barns for animals, 
to increase the yield of agricultural production and husbandry. To prepare 
for use in dining rooms and for sale through the trade channels of the 
Workers’ Supply Administration in 1958 not less than 600 tons of meat, 
namely: 60 tons in the first calendar quarter, 90 tons in the second calen- 
dar quarter, 150 tons in the third calendar quarter and 300 tons in the 
fourth calendar quarter; 


not less than 4,400 tons of milk, namely— 750 tons in the first calendar 
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quarter, 1,400 tons in the second calendar quarter, 1,450 tons in the third 
calendar quarter and 800 tons іп the fourth calendar quarter; 


not less than 4.400 tons of milk, namely—750 tons in the first calendar 
quarter, 1.400 tons in the second calendar quarter. 1,450 tons in the third 
calendar quarter and 800 tons in the fourth calendar quarter; 


not less than 7,500 tons of potatoes, namely: 5.000 tons in the third 
calendar quarter and 2,500 tons in the fourth calendar quarter; 


not less than 4.500 tons of vegetables, namely: 10 tons in the first calen- 
dar quarter, 90 tons in the second calendar quarter, 1.800 tons in the third 
calendar quarter and 2,600 tons in the fourth calendar quarter. 


63. The Administration pledges to build for the farming auxiliary not 
less than 120 apartments with a residential area of 3,000 square meters. 


64. The Plant Committee pledges: 
to organize systematic public control of the farming auxiliary; 


to organize conferences of the departmental managers of thc farm- 
ing auxiliary, prior to the beginning and after the end of the agri- 
cultural campaigns; 


to organize an exchange of the leaders with the agricultural branch. 


65. The Administration and the Plant Committee pledge to assist the 
workers and employees of the Combine in developing individual and col- 
lective vegetable gardens and to improve the land through soil cultivation, 
purchase of vegetable seeds, plantings, saplings, supply of gardening equip- 
ment, fertilizer and arrange for the transportation of crops. 


66. The Administration pledges to provide the means for starting new 
gardens and developing existing gardens, to furnish supplies, pipes and also 
parts used by the Combine, fences for garden enclosures and the construc- 
tion of standard garden houses, also to supply oxygen and carbide at cost 
and to furnish the necessary trucks to the workers and employees of the 
Combine to encourage them in collective gardening. 


67. 'To use the savings from the cost reduction of the production of the 
farming auxiliary of the Workers' Supply Administration to reduce the charge 
for dinners served at the plant dining rooms. The cost reduction for 1958 
must amount to 5 million rubles during 1958. 


X. Cultural Services 


68. For purposes of improving the cultural services for the workers of 
the Combine and members of their families, the Administration pledges: 
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a) to use the funds alloted for that purpose for the construction of the 
local theatre; 


b) to repair the Kurako club—in the first calendar quarter; 


с) to assign 1,6 million rubles for the construction of a school for 920 
pupils in Tochilino, scheduling completion of construction work for 
1959; 

d) to assure the arrival of artists during the course of the entire year to 
the farming auxiliary of the Workers’ Supply Administration and to 
substations, to deliver films to the plants of the Combine, and also to 
provide buses for servicing the Hall of Culture, clubs, stadiums, parks 
and the Trade Union of metalworkers; 

€) to furnish automotive transportation to bring the children to the 
pioneer camps and return them in accordance with lists furnished by 
the Plant Committee; 


f) to complete the equipment of red cells with furniture and upholstery 
—during the calendar year; 


69. The Plant Committee assigns 515,000 rubles for cultural purposes 
and 792,000 rubles for sports. 


70. The Plant Committee pledges to put into effect the decisions of the 
XXth Congress of the Communist Party of the Soviet Union by furthering 
systematic political education and extensive cultural work in the plants, in the 
Hall of the Metalworkers, in clubs, in the red cells of plants and community 
houses; to organize lectures, discussions, newspaper reading, artistic meet- 
ings, groups for sewing and cutting patterns and the like. 

The entire work of clubs and red cells should be geared to the communist 
education of the workers; the cultural clubwork should be patterned in line 
with the tasks of the Combine's collective. The workers are to be widely 
acquainted with the achievements of Soviet science and technology, culture 
and art. 

71. The Plant Committee pledges: 

a) toconduct not less than 15 lectures monthly in each community home 
and 100 in the plant, Hall of Culture, clubs and farming auxiliaries; 
qualified lecturers are to be invited; 

b) to use home talent for 15 concerts monthly in plants, 5 concerts in 
the Hall of Culture of the Metalworkers and in community homes. 
To organize the showing of technical films in the red cells of the 
plants; 
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с) 
4) 


е) 
f) 


g) 


h) 


b) 
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to organize sport collectives in all large plants; 


to organize not less than 2,700 workers of the Combine in the volun- 
tary sport association “Trud”. To train 340 persons as first and 
second class members of “Ready for Work and Defense”, and 250 
persons for sport competitions; 


to provide not less than 80 trips to alpine and tourist camps; 


to increase the book fund of the library of the Hall of the Metalwork- 
ers by 200,000 rubles and to enlist not less than 1.500 new members; 


to give practical assistance to cultural establishments of the smaller 
collective farms so that they may develop mass culture and sports. 
To conduct regular lectures on political, agricultural, and scientific 
topics and to encourage home talent in the smaller establishments. 


to improve the displays of achievements and the development of so- 
cialist competition in clubs and red cells; to cooperate in giving pub- 
licity to leaders of production and to initiate mectings for production 
and for trade; 


to enlist young male and female workers in evening classes, evening 
trade schools and institutes; to check the attendance records and the 


progress of students attending the trade schools and the institutes; 
laggards are not acceptable. 


The Administration pledges: 


to furnish fuel, light, cleaning, protection and repairs to the Hall of 
Culture of the Metalworkers, to clubs and red cells; 


to keep in repair cultural and sport establishments in accordance with 
the schedule approved by the Plant Committee; 


to assign, on summer holidays, 10-15 automobiles for the transporta- 
tion of workers to vacation resorts; 


to contribute to the repair in the water station. 


The Administration and the Plant Committee pledge: 


to create permanent agencies which will serve as liaison between the 
Plant Committee, the plant administration and the executive board 
and insure, by means of a daily checking system, the proper execu- 
tion of the collective agreement; 


Strictly to control the execution of the collective agreement, e.g., 
with discussions between the Combine’s director, the chairman of 


the Plant Committee and the workers and employees; the confer- 
ences are open meetings devoted to discussions of half-yearly and 
yearly results; the first and third calendar quarter results are dis- 
cussed at joint meetings with the Trade Union of the Metalworkers. 


74. The Administration pledges to publish this collective agreement 
within one month after it has been registered, to display it in plants, clubs 
and community homes of the Combine and to distribute it among the workers. 

This collective agreement remains in force for a period of one year after it 
has been signed. 


Director of the Combine Chairman of the Union Committee 
of Metalworkers 
B. ZHEREBIN A. EGORICHEV 


This collective agreement has been registered with the Kemerovsk regional 
Trade Union of Workers in the Metallurgical Industries and the Management 
of the Ferrous and Nonferrous Metallurgical Industries of the Kemerovsk 
Council for the National Economy on March 29, 1958—No. 19. 


Management of the Ferrous and Kemerovsk Oblast Committee of the 
Nonferrous Metallurgical Industries Trade Union of Workers in the Met- 
of the Kemerovsk Council for the allurgical Industries. 


National Economy. 


I. DOMNITSKI С. VOLOKHOV 
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Exhibit No. 1 to the Collective Contract for 1958 


Plan for the Enactment of the Administrative and 
Technical Steps for the Year 1958 


Description of Step 


1 


Completion Date 


Partial overhauling of blast furnace No. 3, accompanied by 
improvement in its construction and modernization of its 
equipment 


Complete overhauling and rebuilding of open hearth furnace 
No. 2 


Assembly and readying for operation of overhead crane in 
ingot yard of open hearth plant 


Equipping six hydraulic installations for remote control of 
instruments regulating the pouring of steel in the open 
hearth plant 


Exchange of the present electric motor of the blooming mill 
for a new stronger motor that is equipped with a converter 


Construction and readying for operation of a 300 m* p.h. in- 
stallation for the generation of oxygen 


Start of the construction of the South extension of the 
foundry plant buildings 


Construct a building for the machine shop of the railroad 
section 


Director of the Combine: 


B. Zherebin 


350 


Third quarter 


As per chart 
Within one year 


Two installations within the first 
six months; four installations in 
the second half of the year 


April 
Second quarter 


Within one year 


Within one year 


Chairman of the Union Committee 
of the Metalworkers: 


А. Egarichev 


Exhibit No. 2 to the Collective Contract for 1958 


Agreement 


For the Enactment of Steps for the Protection of Labor, of Safety Devices 
and Industrial Hygiene for the Year 1958 


Description of Step 


1 


10 


Start building homes for the workers of 
the blast furnace plant 


Continuation of home construction for 
the workers of the Heating and Electric 
Power Plant 


Completion of home construction for 
the workers of the machine shop of Sec- 
tion No. 2 


Completion of the installation of ash 
collecting vessel for boiler No. 1 of the 
Heating and Electric Power Plant 


Construction of thermo-insulation for 
air, Northern Entrance Gate of the Pick- 
ling Plant, Plate Rolling Mill 


Construction of thermo-insulation for 
air; Northern Entrance Gate, Ingot yard 
of the Foundry 


Construction of a toilet in the boiler 
plant 


Construction of a ventilated shower unit 
for the welders of Divisions 4, 5 and 6 
of the Blooming Mill Heating plant 


Completion of the installation of ventil- 
lation on the premises of the coal de- 

livery station at the bottom levels and 

overhauling of the ventillating system 

for the intake and outflow of air in the 

Ros generating station of Open Hearth 
o. 


Installation of ventillating systems for 
the repair workshop of AGTTS 


Cost of Step 


Building 
Account 


1,000 


900 


300 


500 


30 


25 


15 


150 


150 


100 


Comp'n 
Date 


4th qu. 
Ist-4th 
qu. 

3rd qu. 


Ist qu. 


2nd qu. 


3rd qu. 


2nd qu. 


3rd qu. 


3rd qu. 


3rd qu. 


Respansible far the 
Enactment of Step 


бершу Dir. of the Cambine. 
for Maintenance and Con- 
struction 


бо. and Head, Heating and 
Electric Power Plant 


Deputy Dir. of the Combine 
for Maintenance and Com 
struction 


Do. and Head, Heating and 
Electric Power Plant 


Deputy Dir. of the Combine 
for Maintenance and Con- 
struction; Head, RSTS No. 1, 
Equipment Unit; Head, Plate 
Rolling Mill 


Deputy Dir., Maintenance 
and Construction; Head. 
Equipment Unit 


Dep. Dir., Maint. and Con 
struction; Head, Boiler Plant 
Head, RSTS No. 1 


Dep. Dir. of the Combine, 
Maint. and Construction: 
Head, Equipment Unit; Chief 
Mechanic of the Combine; 
Head, Blooming Mill 


Dep. Dir. of the Combine, 
Maint. and Construction; 
Chief Mechanic of the Com- 
bine; Head, RSTS No. 1; 
Head, Open Hearth No. 2 


Dep. Dir. of the Combine: 
Head, RSTS No. 2: Head, 
Equip. Unit; Head, AGTTS 


351 


Building 
Account 
in 0005 — Comp'n Responsible for the 
Description of Step Rubles Date Enactment of Step 
11 Completion of work on boiler frame of 50 Istqu. Оер. Dir. of the C., Maint. 
at bottom gallery and at the location and Constr.; Chief Mechanic 
of the skimmer for the masses on the of the C.; Head, RSTS No. 1 
charging machines of the upper gallery Head, Refractory No. 1 
of the chrome-magnesite unit of the Re- 
fractory No. 1 plant with an air vent 
Repair 
Account 
іп 000's 
Rubles 
12 Performance of extensive home repairs 150 As per Asst. Chief Engineer for 
for Sections: special Major Repairs; Heads: Coke; 
chart RSTS No. 1; Refractory No. 1 
a) Coke 
b) RSTS No. 1 
€) Refractory No. 1 
13 Completion of operations: substitution 300 2ndqu. Asst. Chief Engineer for 
of wooden windows in the foundry and Major Repairs; Head, RSTS 
blinds in the strip mill by double metal No. 1; Head, Strip Mill 
windows 
14 Preparation and installation of deflec- 250 2ndqu. Asst. Chief Engineer for 
tors on machine shop roof of piling Major Repairs 
plant and installation of blinds 
15 Exchange "750" presses by type "1100" 160 While Asst. Chief Engineer for 
in the blooming mill and supply air con- repairs Major Repairs; Chief Me- 
ditioning for the operators are in chanic of Combine; Head, 
process Equipment Unit; Head: 
Presses 
16 Construction of an exhaust vent for the 10 3rdqu. Chief Mechanic of Combine; 
Technical Control Unit of the Blast Fur- Head, Blast Furnace Division 
nace Division 
Bullding 
Accaunt 
Іп 00075 
Rubles 
17 Automatic gas switches for boilers No. 80 2nd qu. Оер. Dir. of Combine, Maint. 
1 and No. 2 in the Heating and Electric and Const. Head, Equip. 
Power Plant Unit, Head, Heating and 
Electric Power P. 
18 Installation to supply the boiler plant 15 2nd qu. Оер. Dir. of Combine, Maint. 
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with drinking water 


and Const. Chief Mechanic 
of Combine; Head, RSTS No. 
1; Head, Boiler Plant 


Description of Step 


19 


20 


21 


22 


23 


24 


Transfer of the hoists controlling the 
dust receptacles of blast furnace No. 3 
to a safer location 


Completion of the platforms for feeding 
conveyor in the machine shop of the 
Plate Rolling Mill 


New window frames for lanterns on the 
foundry structure to insure safe posi- 
tioning of glass 


Replacement of hazardous structures on 
the roof of the foundry 


Repairing and putting into working order 
the sanitary vents, shower curtains, 
showers and rest rooms for the workers 
in the various divisions of the plant 


Completion of repairs on guard fences 
for rotary machinery, electric shield- 
ing, movable bridges, protective bars 
and platforms for electrically operating 
cranes 


Cost of Step. 


Repalr 
Account 
Іп 000's — Comp'n 
Rubles Date 
40 While 
repairs 
are in 
process 
25 2nd qu. 
100 3rd qu. 
50 2nd qu. 
50 2nd qu. 
200 1st and 
2nd qu. 


Totals: 


Building Account 
Repair Account 


Director af the Combine: 
B. Zherebin 


3,315 
1,435 


Responibit foc toe. 
Enactmect of Sing 


Asst. Chief Eogineer “sr 
Major Repairs, "wat. Bar 
Furnaces 


Head, Plate Рост Wil 


Asst. Chief Eagiasse “sr 


Major Repairs; тем 
Foundry 
Asst. Chief Engineer far 
Major Repairs: "sad 
Foundry 


All Section Heads 


All Section Heads 


Chairman of the Union Committee of the Metalworkers: 


A. Egorichev 
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Exhibit No. 3 to the Collective Contract for 1958 
Compensatory Holidays for Work on Non-Scheduled Days 


Job Classification of Workers of the Kuznetsk Metallurgical Com- 
bine who are entitled to Extra Holidays in Compensation for Work Per- 
formed on Non-Scheduled Working Days, per Agreement with the Plant 
Committee 


Extra Holidays 
Per Work Year 


Job Classification Working Days 


I. STAFF OF THE COMBINE'S MANAGEMENT 


m 


Director of the Combine; Deputy Directors of the Combine 12 
2 Chief Engineer; Chief Mill Manager; Chief Electrician; 


their Deputies ... 12 
3 Heads of departments, divisions, offices; their deputies and 
Assistants 12 


4 Chief Bookkeeper of the Combine: his Deputy; Chief 
Bookkeeper of the Capital Construction Division; the 
ZHKU; their Deputies 12 

5 Departmental Mechanic; Chief, Mechanical Division; De- 
partmental Power Plant Engineer; Electrician of the OGE; 
Chief Mechanic and Chief Power Plant Engineer, Capital 


Construction Division 12 
6 Division Manager. Management Committee of the Com- 
bine : 12 
7 Technical Assistant to the Director 12 
8 Senior Dispatcher and Dispatcher, Production Depart- 
ment. Heating and Raw Materials Department 12 
9 Senior Engineer, Senior Engineering Economist, Senior 
Designer, Management Committee of the Combine 12 
10 Engineer. Engineering Economist, Drafting Engineer and 
Draftsman es 12 
11 Economist. Management Committee of the Combine 12 
12 Methods Engineer, in charge of Training School for Me- 
chanics, Dept. of Technical Education . жала A2 
13 Topographical Engineer, Dept. of Structural Design 12 
14 Topographical Draftsman; Senior Assistant, in charge of 
equipment, Dept. of Structural Design . .. E 6 
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16 
17 


Fatra Hefter 
Ver Wott Те” 


Job Classification Міне Soy. 
ivan, 
Foremen, all Divisions . . 12 
Mechanic, Accounting Machine Dept. 12 
Standards Expert, attached to the Management Commit- 
tee of the Combine 12 
Section Managers. Secretary-Stenographers, Secretary-Re- 
ceptionist, Office of the Director and Deputy Directors of 
the Combine 12 
Senior Inspector, Collective of the Employees 12 
Inspector, Oftice of the Deputy Director 2 
General Office Manager, Administrative and Upon. De- 
partment К 12 
Legal Advisers 12 
Manager, Office Machines 12 
Manager, Files 6 
Artist attached to Dept. of Technical Information 6 
Technician, Technical Draftsman, Estimating Technician 
of the Department 6 
Manager. Typography 12 
Manager, Rest Home 6 
Head, Protection Service 12 
Manager, Section of Central Bookkeeping; his Deputy 12 
Senior Bookkeeper and Estimator-Bookkeeper, Central 
Bookkeeping Office of the Production Dept. 12 
Manager, Cost Accounting Unit of the Central Bookkcep- 
ing Dept.; Manager, Invoice Unit, Disbursement Section; 
their substitutes; Manager, Disbursement Section of the 
Capital Construction Division 12 
Senior Bookkeeper/Accountant; Bookkeeper/Accountant 12 
Senior Bookkeeper-Manager, Central Bookkeeping Unit; 
Senior Bookkeeper, Disbursement Section of the ZHKU 
and of the Capital Construction Division 12 
Senior Accountant Ее Та 6 
Senior Accountant of the Pretraining Unit, Typographical 
Dept. and Hotel ке КОДЫ; E 
2 


Bookkeeper, Dept. of Technical Education 
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Extra Holidays 


Per Work Year 
Job Classification Working Days 
Nos. 
38 Departmental Bookkeeper 5 : 6 
39 Cashier, Disbursement Unit | . д ; "TT 6 
40 (Notused) 
41 General Manager, Administrative and Supply Dept. 6 
42 Manager, Duplicating Facilities; Manager, Technical Files 
of the Design and Drafting Depts. к 6 


43 Inspector for the Placement of Workers and Ёйїр1оуеёв, 
Collective of Employees; Instructor for the Training of 
Deaf-Mutes; Senior Specialists; Dispatcher, Department 
of Purchases and Sales; Executive Manager, Filing Dept., 


Collective of Employees 6 
44 Senior Supply Manager, Departments of: Supply, Sales, 

Production, TSO, Main Laboratory .... 6 
45 Senior Tariff Specialist. Communist Party indoctrination 

Center : 6 
46 Cashier, Pretraining Unit Р : 6 
47 Accountant, Production Department 5 6 


П. STAFF OF THE SHOPS OR DEPARTMENTS 


1 Section Manager, substitute and Assistant Section Man- 
ager; Chief Engineer. Coking Chemistry Dept. and Heat- 


ing and Electric Power Plant 12 
2 Section Heads of the departments, stations, offices, work- 

shops, individual laboratories; their substitutes 12 
3 Shift Foreman. Superintendents of plants, departments, 

laboratories; Senior Shift Engineer . . 1 12 
4 Senior Experts of sections, departments, divisions, cells 

and units T To cp 12 
5 Specialists in all fields: production, repairs, ;administitbh, 

controls; other assistants to specialists . .. .. ....... 12 
6 Senior Mechanics; Senior Electricians; their substitutes 12 
7 Heads of departments, sections, offices, units; their substi- 

ИНСЕРТ Ае эмр де Sa Rasen vea И 12 
8 Substitute Dispatcher, Production Dept. ............ 12 
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Extra Holidays 


Per Work Year 
Job Classification "Working Days 

Now 
Substitute Dispatcher, Auxiliary Sections, except Rail- 
Р НК Hoteles ees bd ЛЕЛЕ 6 
Senior Specialist, Machine Storage Facilities of the Rolling 
Mills 12 
Senior Standards Expert; Senior Standards Engineer; 
Standards Expert; Standards’ Economist А 12 
Senior Engineer; Engineer; Senior Design Engineer; De- 
sign Engincer; Draftsman 12 
Senior Head, Fabrication 19 
Section Head, Fabrication 6 
Technician, attached to Production, Purchasing; and Lab- 
oratory Technicians 12 
Technicians. all other specialties 6 
Plant Office Manager; Senior Plant Bookkeeper; their 
substitutes 12 
Bookkeeper, individual accounts 12 
Bookkeeper for section accounts and mechanical account- 
ing 6 
Plant Bookkeeper; Account, individual accounts 6 
Engineering Economist; Economist 12 
Dispatcher, Horse Stables 12 
Veterinarian, Horse Stables 12 
Senior Table Attendant, in charge of individual foods 6 
Executive Manager, Agricultural Section; Senior Overseer 6 
Chauffeurs 6 
Senior Supply Operative, Finished Goods, Fine Sheet Mill 6 


III. ADDITIONAL JOBS CONNECTED WITH RAILROAD TRANSPORTATION 


мос чл ьш мю — 


Head and Substitute Head, Office 

Mechanic, Repair Train 

Safety Inspector, Train Traffic; Commercial Accountant 
Inspector, Assembly of Locomotives, Cranes and Cars 
Training Engineer 

Heads of stations, posts; their substitutes 

Manager, Profit Accounting 1...2 
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Extra Holidays 
Per Work Year 


Job Classification Working Days 
Nos. 
8 Head, Dept. of Shift Planning з. R 
9 Head, Shift Planning Office, Loading and Unloading De- 
pots ..... 12 


10 Shift Manager, Stations and Substations; Output Control 6 
11 Senior Dispatcher, Office of Traffic; Dispatcher, Trains 
and Train Routing: Dispatcher. Switching; Dispatcher, 


Routing . 12 
12 Operator, Office of Traffic 6 
13 Inspector, responsible to the Collective of Employees for 

individual Foodstuffs 6 


IV. ADDITIONAL JOBS CONNECTED WITH COMMUNITY ADMINISTRATION 


1 Inspector, Housing 12 
2 Inspector, Placement 6 
3 Head, Community Housing; his Deputy 12 
4 Head, Fuels and Materials Unit ne Д2 
5 Manager, Community Housing 12 
6 Educator. Community Housing ORO 12 
7 Specialist, Bathhouse and Laundry 12 
8 Head, Laboratory 12 
9 Bookkeeper, Housing Administration 12 
IO Inspector. Employment 6 
11 Manager, Receiving Dept. 12 
12 Manager. Main Storehouse; Senior Supply Operative 6 
13 Manager, Houses 12 
14 Hotel Housekeeper 6 
15 Hotel Director 12 


V. JOBS CONNECTED WITH THE WORKERS’ SUPPLY ADMINISTRATION 


1 Deputy Director of the Combine, Supplies; Deputy Head, 


Workers’ Supply Administration 12 
2 Department Heads; their substitutes — . 12 
3 Chief Bookkeeper; his substitute .... TIT 12 
4 Senior Accountant; Accountant-Bookkeeper 12 
5 Senior Bookkeeper of a unit . .. олер, қ фе 12 
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© © со че 


26 


Patia Holiday 


Per Work Year 
Job Classification Working Daya 
Nos, 
Bookkeeper, individual accounts; Cashier 6 
Inspector, Collective of Employees 6 
Inspector. Dept. for Community Feeding 12 
Senior Economist, Dept. of Production Standards 12 
Economist-Planner, Administration and Merchandise 
Storehouses 6 
Senior Inspector, Trade Department; Senior Specialist. 
Warehouse Specialists; Equipment Inspector, Collective of 
Employees 12 
Specialist for offices. stores; Inspector, Trade Dept.; Plant 
Physician А 6 
Chief Mechanic; Senior Zoologist 12 
Zoologist; Manager, Maintenance Standards; Vegetable 
Storage; Veterinarian 6 
Building Foreman 12 
Manager, Bakery 12 
Instructor, Cooking 6 
Director, Storage Warchouses; his Deputy 12 
Director, Vegetable Storage and Fruit Juice Plant 12 
Production Manager, Fruit Juice Plant 6 
Senior Bookkeeper, Vegetable Storage; Bookkeeper. 
Maintenance Dept.; Bookkeeper, Fruit Plant 12 
Appraiser, Storage Warehouses е 
Manager, Storage Warehouses ТЕ 
Asst. Manager, Storage Warehouses М 
Manager, Vegetable Preservation, Vegetable Storage 
Warehouse; Supply Overseer, Dining Room; Workshops: 
Supply Agent; Specialist for Preparation of Vegetables: 
Expediter, Dining Room and Bakery; Bookkeeper, Storage 
Accounting of Warehouses in Liaison with Workers and 
“ 


the Disbursement Dept. 

Manager, Dining Room; Manager, Production Units with 
more than 10 Employees; Manager, Stores and Store Rook- 
keeper in charge of preparing balance sheet and with more 
than 20 Employees........... 


27 


28 
29 
30 
31 
32 
33 
34 


35 
36 


37 


38 
39 


40 
41 
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Extra Holidays 
Per Work Year 


Job Classification Working Days 


Manager, Dining Room; Manager, units with less than ten 
employees; Managers. Stores; Store Bookkeeper, in charge 
of balance sheet with less than 20 employces; Manager, 


Stores and Dining Rooms, Parts of Stores; their assistants 6 
Senior Bookkeeper, in charge of Dining Room Balance 
Sheet; Senior Warehouse Bookkeeper; his substitute; Se- 

nior Bookkeeper, Production Dept. 12 
Heads. Production Dept., Office of Repairs 12 
Substitute Heads, Production Dept.. Workrooms of the 
Production Dept.: Branch Manager 6 
Mechanic, Warehouse Refrigeration, Office of Repairs 12 
Mechanic. Refrigerating Equipment, other depts. 6 
Manager, Office Machines Dept.; Mechanic, Office Mach. 
Dept. 6 
Substitute Manager, Dining Room 6 
Equipment Engineer 6 
Cutter, Foreman and Mechanic, Dept. of Production 6 

STATE FARMS 

Director, State Farm; his Deputy; Senior Agronomist; 
Agronomist, District Managers; Foreman, Tractor Unit; 
Senior Zoologist; Senior Standards Overseer; Veterinarian; 
Chief Bookkeeper; his substitute; Construction Foreman; 
Chief and Senior Mechanics; Workshop Manager 12 
Zoologist; Standards Manager; Building Engineer; Fore- 
men, Husbandry and Plant Cultivation; Trainer 6 
Garage Manager, State Farm 12 
Supply Manager; State Farm; Supply Clerk, State Farm 6 
Director; Clerk in charge of attendance and overtime rec- 
ords; Cashier 6 
Director of the Combine: Chairman of the Union Committee 


of the Metalworkers: 


B. ZHEREBIN A. EGORICHEV 


Nos. 


APPENDIX В 


WORKERS OF ALL COUNTRIES, UNITE! 


Rules of the Trade Unions 
of the U.S.S.R. 


Adopted by the Eleventh Congress of Trade Unions of the USSR. 
(June 15, 1954) 
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The Soviet people under the guidance of the Communist Party of the 
Soviet Union have built a socialist society and are successfully fulfilling the 
historic task of gradual transition from socialism to communism. In the 
Soviet Union, exploiting classes have becn completely eliminated, the exploi- 
tation of man by man has been abolished for ever, unemployment in the 
city and destitution in the countryside have been done away with and the 
material and cultural standards of the working people have risen substantially. 
The Soviet people do not work for exploiters, for the enrichment of parasites, 
but for themselves, for their own, Sovict society, where power is in the hands 
of the workers and peasants. From the heavy burden that it is under capi- 
talism, labour has become in our country a matter of honour, of glory, of 
valour and heroism. 

The epoch-making gains of the working people of the Soviet Union have 
been fixed in the Constitution of the U.S.S.R. 

The Constitution guarantees all citizens of the Soviet Union the right to 
work, the right to rest and leisure, the right to education, ihe right to main- 
tenance in old age and in case of sickness or disability. Women in the 
U.S.S.R. are accorded equal rights with men in all spheres of economic, 
government, cultural, political and public activity. 

In conformity with the interests of the working people and with a view to 
strengthening the socialist system, citizens of the U.S.S.R. are guaranteed by 
the law freedom of speech, freedom of the press, freedom of assembly and also 
the right to associate in public organizations. 

The Soviet trade unions, which are a mass non-party public organization. 
unite on a voluntary basis workers and other employees of all occupations, 
without distinction of race, nationality, sex, or religious beliefs. 

The Soviet trade unions conduct all their activities under the guidance of 
the Communist Party of the Soviet Union, the organizing and directing force 
of Sovietsociety. The trade unions of the U.S.S.R. rally the masses of workers 
and other employees around the Party and mobilize them to fight for the 
building of communist society, for a continuous promotion of the material 
and cultural level of the working people and for the utmost strengthening of 
the active defence of the Soviet Motherland to oppose aggressive actions of 
its enemies; they instil into the workers and other employees the spirit of 
internationalism and of establishing fraternal ties with the working people of 
all countries. 

The trade unions fight for a further consolidation of the socialist social and 
state system whose basis is the unshakable union of the working class and the 
collective-farm peasantry, the indestructible friendship among the peoples of 
the U.S.S.R., the moral and political unity of the entire Soviet society; they 
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participate actively in the elections to the organs of state power and strive to 
strengthen the state and administrative apparatus and to improve its func- 
tioning; they organize the workers and other employees to fight for a steady 
advancement of the national economy; they work for further promotion of 
the material well-being of the working people and for all-round satisfaction 
of their cultural requirements. 

The trade unions instil into their membership the spirit of Soviet patriotism 
and a communist attitude towards work and public, socialist property; they 
work for the communist training of the working people and for the raising of 
the cultural and technological standards of the workers to those of engineering 
personnel; they fight for the unity of the international working-class move- 
ment and for lasting peace and democracy throughout the world. The trade 
unions “are an educational organization, an enlisting and training organiza- 
tion, they are a school, a school of administration, a school of management, a 
school of communism.” (Lenin. ) 

Under the Soviet, socialist system, the state stands guard over the rights of 
the working people and in its laws gives expression to the people’s interests. 
The trade unions share actively in state and economic development, in the 
drafting of laws concerned with production, labour, living conditions, and 
culture and fight for undeviating observance of these laws. 

The trade unions: 

organize socialist emulation of workers and other employees to raise labour 
productivity to the utmost, to fulfil and overfulfil state plants, to continuously 
develop all the branches of industry, transport and agriculture, to improve 
quality and reduce production costs, to make full use of all the reserves of the 
socialist economy; 

take part in planning and regulating wages and in framing systems of pay 
in accordance with the socialist principle of payment by the amount and 
quality of work performed; promote the introduction of progressive, tech- 
nologically substantiated output rates and sec that work is recorded properly 
and that the piece-rates and progressive bonus system of payment is operated 
correctly; 

help workers and other employees to improve their proficiency, publicize 
the experience of the foremost, the innovators of production; promote the 
introduction of advanced technology and scientific achievements into indus- 
try, agriculture and other branches of the national economy; 

conclude collective agreements with plant, MTS and state-farm manage- 
ments and ensure their fulfilment in collaboration with economic bodies; 

supervise the labour-protection arrangements and safety precautions at 
places of work; participate in the settlement of labour disputes; conclude 
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agreements with the managements to carry out measures on labour protection 
and safety precautions; 

operate the system of state social insurance, assign and issue benefits to 
workers and other employees in cases of temporary disability, strive for 
better medical service for the working people and protection of the health of 
women and children, establish sanatoriums and holiday homes, found mutual 
aid societies; 

organize supervision by the masses of, and take measures to ensure, fulfil- 
ment of the plans for housing construction, development of amenities and 
cultural facilities, and improved functioning of canteens, shops, public serv- 
ices and city transport; participate in the allocation of living quarters in 
houses belonging to factories, esiablishments or educational institutions; 

carry out cultural and political-education work among workers, office 
employees and their families; help union members to improve their ideological 
and political knowledge and their general education, disseminate political and 
scientific knowledge and extensively popularize new methods of production 
and technology; 

establish clubs, Houses or Palaces of Culture, recreation rooms (Red 
Corners) and libraries, and encourage amateur art, physical culture, sports 
and tourist activities among the workers and other employees; 

promote the wide-spread participation of women in the work of govern- 
ment, in production and in public affairs, take measures to improve conditions 
of work and life of women, and help workers and other employees in the 
communist training of their children; 

make representations to government and public bodies on behalf of the 
workers and other employees in matters concerned with labour, welfare and 
culture. 

АП the work of trade unions is based on the method of convincing the 
masses and developing the activity, initiative and independent activity of 
workers and other employees. It is the mission of the trade unions to develop 
on a large scale self-criticism and particularly criticism from below, to combat 


bureaucracy and shortcomings in work, to readily respond to the needs and 
requirements of the working people. 


І. TRADE-UNION MEMBERS, THEIR RIGHTS AND DUTIES 


1. Membership in the trade unions is open to all citizens of the U.S.S.R. 
employed in industry, transport, construction, at MTSs or state farms, or in 
establishments, or attending institutions of higher learning. technical or occu- 
pational schools. 
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2. The trade-union member has the right: 

a) to take part in the free and business-like discussion of questions con- 
sidered at meetings of trade-union members; 

b) to elect and be elected to all union bodies and to trade-union con- 
ferences and congresses; 

с) to raise before trade-union bodies questions, or to put forward sugges- 
tions, relating to the improvement of union activities; 

d) to criticize at trade-union meetings, conferences and congresses and in 
the press the activities of trade-union or economic bodies or Soviet establish- 
ments, or their personnel, and to lodge enquiries, statements or complaints 
with all leading trade-union bodies; 

€) to appeal to the trade union to protect and uphold his rights where the 
management is guilty of infringing the collective agreement or the existing 
legislation bearing on labour, social insurance, or the provision of cultural 
and welfare services; 

f) to demand his presence in person in all cases when trade-union bodies 
pass opinion on his activities or conduct. 

3. The trade-union member is in duty bound: 

a) scrupulously to observe state and labour discipline, to fight any mani- 
festation of lack of discipline at places of work, for the violation of labour 
discipline is detrimental to the interests of the country; 

b) to safeguard and fortify public, socialist property as the sacred and 
inviolable foundation of the Soviet system, the source of the wealth and 
might of the Motherland, the source of a prosperous and cultured life for all 
the working people; 

c) to improve his trade and professional skill, to master the technique of 
his trade and advanced methods of work; 

d) to observe the Rules of the trade unions of the U.S.S.R. and pay mem- 
bership dues punctually. 

4. The trade-union member enjoys the following privileges: 

a) he receives benefits out of the state social insurance funds in a larger 
amount than do non-members, in conformity with the legislation; 

b) he enjoys priority with regard to the distribution of passes to holiday 
homes, sanatoriums or health resorts, and also to the placing of children in 
créches, kindergartens or Young Pioneer camps; 

c) hereceives, when necessary, grants out of trade-union funds; 

d) hereceives legal assistance from trade-union bodies free of charge; 

е) he and his family have the use of the trade-union's cultural and sports 
facilities on terms specified by the trade-union bodies; 
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f) he is entitled to membership in the mutual aid society of his trade-union 
organization. 

5. Admission to trade-union membership is by personal application from 
the prospective member. The application for membership is considered by a 
meeting of the trade-union group, and admission is endorsed by the shop 
committee of the union, and where there are no shop committees, by the 
factory or establishment committee. In trade-union organizations not sub- 
divided into groups, members are admitted by a general meeting of the union 
members. 

6. The record of union membership dates from the time when the appli- 
cation for membership is granted by the meeting of the trade-union group or 
the union organization of the shop, department, plant or office concerned. 
Membership cards are issued to newly-admitted union members by the factory 
or establishment committee of the union. 

7. If a union member goes to work in a factory or establishment whose 
trade-union branch is part of another trade union, he is transferred to that 
union without payment of the entrance fee and his record of trade-union 
membership is maintained. 

8. The time spent by union members in the Armed Forces of the U.S.S.R. 
is included in their trade-union record. 

9. Trade-union members who discontinue work and receive pensions on 
grounds of ill health or old age retain the right of union membership. 

10. Seasonal employees retain their record of trade-union membership if 
they resume work in the following season. Members of producers’ co-opera- 
tives are not eligible for trade-union membership. If they were union 
members prior to joining the producers’ co-operative, their old record of 
trade-union membership is credited to them when they leave the co-operative 
to take up employment. 

11. For infringing the Rules of the trade unions, for failing to pay mem- 
bership dues for more than three months, or for lack of discipline, a union 
member may, by decision of the trade-union bodies, be cautioned, publicly 
reprimanded, censured, and as the extreme measure, expelled from the union. 

The decision of the shop meeting or trade-union group to expel a member 
comes into effect after being endorsed by the factory or establishment com- 
mittee of the union. The decision of the primary trade-union organization to 
penalize a member must be passed in the presence of the member concerned. 


II. ORGANIZATIONAL STRUCTURE OF THE TRADE UNIONS 


12. The trade unions are built up on the principles of democratic central- 
ism, which means that: 
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а) all trade-union bodies from the bottom up are elected by the member- 
ship and accountable to them; 

b) trade-union organizations decide all matters of union activity in con- 
formity with the Rules of the trade unions of the U.S.S.R. and the decisions 
of higher union bodies; 

c) trade-union organizations pass their decisions by a majority vote of the 
membership; 

d) lower trade-union bodies are subordinate to higher ones. 

13. The trade unions are organized on the industrial principle: all persons 
employed in the same factory or establishment belong to the same union; each 
trade union comprises the employees of one branch of the national economy. 

14. To co-ordinate the activities of trade-union organizations, regional, 
territorial and republic trade-union councils are formed in the regions, terri- 
tories and republics. 

15. The highest directing body of a trade-union organization is the gen- 
eral meeting (for primary organizations), the conference (for district, city, 
regional, territorial, republican, railway line and basin oganizations), the 
congress (for the trade union as a whole). 

The general meeting, conference or congress elects an appropriate com- 
mittee—the shop, factory, establishment, district, city, regional, territorial, 
republican, Central Committee, and in inter-union organizations—the Coun- 
cil of Trade Unions, which is their executive body and directs all the routine 
activities of the organization. 

16. All trade-union directing bodies, and also delegates to trade-union 
conferences and congresses, are elected by secret ballot. 

When trade-union bodies are being elected, the union membership have the 
right to nominate candidates and to challenge or criticize any of them. 

The elected trade-union bodies choose from their midst, by open vote, a 
chairman, a secretary, and members of the presidium. 

17. Newelections to any trade-union body may be held before the expira- 
tion of the appointed term at the demand of at least one-third of the union 
members represented by that body, and also by decision of a higher trade- 
union body. 

18. Genera] meetings of trade-union members, union conferences and 
congresses, and also meetings of trade-union committees and councils of 
trade unions shall be considered competent if attended by not less than two- 
thirds of the union members, delegates, or committee members. 

19. Trade-union bodies must undeviatingly observe trade-union democ- 
racy: call general meetings and conferences of union members, report on 
their work and hold elections, provide for the development of criticism and 
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self-criticism in {һе trade-union organizations, promote extensive participa- 
tion of the membership in trade-union activites, strengthen and extend their 
ties with the masses, rely on broad sections of the trade-union active, and 
strictly observe the principles of collective leadership. 


HI. HIGHEST TRADE-UNION BODIES 


20. The supreme body of the trade unions is the U.S.S.R. Congress of 
Trade Unions. 

The U.S.S.R. Congress of Trade Unions is convened not less than once in 
four years. Notice of it and its agenda is given at least two months before the 
date of the congress. 

The rates of representation at the Congress of Trade Unions are determined 
by the A.U.C.C.T.U. 

21. The U.S.S.R. Congress of Trade Unions: 

a) hears and approves reports of the A.U.C.C.T.U. and the Auditing 
Commission; 

b) adopts the Rules of the trade unions of the U.S.S.R.; 

c) specifies the immediate tasks of the trade unions, hears reports by the 
central economic bodies and outlines measures for trade-union participation 
in the strugele for the fulfilment and overfulfilment of the national economic 
plans, for the promotion of the material and cultural-political standards of 
the workers and other employees; 

d) specifies the tasks of the trade unions of the U.S.S.R. in the interna- 
tional trade-union movement; 

€) elects the All-Union Central Council of Trade Unions and the Auditing 
Commission. 

22. The number of members to be elected to the A.U.C.C. T.U. апа the 
Auditing Commission is determined by the Congress. 

In the event of members falling out of the A.U.C.C.T.U. their places are 
filled by alternate members elected by the Congress. 

Members and alternate members of the A.U.C.C. T.U. and members of the 
Auditing Commission who are not elected delegates to the Congress of Trade 
Unions of the U.S.S.R. attend it with voice but no vote. 

23. In the interim between U.S.S.R. congresses of trade unions, all trade- 
union activities are directed by the A.U.C.C.T.U. 

24. The All-Union Central Council of Trade Unions: 

a) specifies the immediate tasks of the trade unions generally, and also in 
particular fields of trade-union activity; 

b) participates in the drafting of the national-economic plans; 

C) directs the socialist emulation; 
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d) hears reports by committees and councils of the trade unions, and in- 
formation reports by Ministries and government departments, on matters 
relating to production and to cultural and welfare facilities for the workers 
and other employees; 


е) works out and submits to the Government draft legislation on wages, 
labour protection, social insurance, welfare and cultural services for the 
working people; issues instructions, regulations and elucidations as to the 
operation of the existing laws on labour; 

f) directs the operation of the state social insurance system; 

g) arranges country-wide cultural, sports and other mass undertakings; 

h) establishes trade-union schools and study courses; 

i) approves the budget of the trade unions; 

j) represents the Soviet trade unions in the international trade-union 
movement and affiliates on their behalf with international trade-union asso- 
ciations; 

k) has its press organ—the newspaper Trud—and the Profizdat publish- 
ing house; issues trade-union magazines, bulletins, etc. 

25. The A.U.C.C.T.U. elects a Presidium to direct the work of trade 
unions between the plenary meetings, and a Secretariat to direct the current 
work of organizational and executive character. 

26. Plenary meetings of the A.U.C.C.T.U. are convened not less than 
once in six months. Alternate members of the A.U.C.C.T.U. and members 
of the Auditing Commission attend plenary meetings of the A.U.C.C.T.U. 
with voice but no vote. 

27. The highest directing body of each trade union is the congress of 
the trade union. The congress of the union is held once in two years. Con- 
gress delegates are elected by the union membership at meetings and confer- 
ences according to a representation rate fixed by the Central Committee of 
the union. Notice of the congress and its agenda is given by the Central Com- 
mittee of the union at least one month before its date. 

Members and alternate members of the union’s Central Committee and 
Auditing Commission, who are not elected delegates to the congress, attend 
it with voice but no vote. 

The congress of the trade union hears reports on the activities of the 
union’s Central Committee and Auditing Commission, specifies the imme- 
diate tasks of the union, adopts the Rules of the union, hears reports by 
economic bodies on the progress of the fulfilment of state plans, discusses 
matters pertaining to the provision of cultural and welfare facilities for the 
working people and problems of the international trade-union movement, 
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and elects the Central Committee of the union, the Auditing Commission апа 
the delegates to the U.S.S.R. Congress of Trade Unions. 

28. In the interim between congresses, all the activities of a trade union 
are directed by its Central Committee. 

The Central Committee and the Auditing Commission of a trade union 
are elected for a term of two years; the number of their members is fixed by 
the congress. 

29. The Central Committee of a trade union: 

organizes and directs socialist emulation, together with the Ministries and 
government departments reviews the results of the nation-wide socialist 
emulation contest; 

organizes the conclusion of collective agreements and labour protection 
agreements, and supervises their fulfilment; 

hears reports by economic bodics on the state of affairs in production, on 
labour protection arrangements and safety precautions, on the fulfilment of 
the plans for housing construction and the development of amenities and 
cultural facilities, and takes measures to improve the work of factories, MTSs, 
state farms, establishments and trade-union organizations in the field of ex- 
panding socialist emulation and social insurance, and in providing material 
amenities and cultural services for workers and other employees; 

implements measures to introduce and improve technological rating of 
output in industry, to improve the organization of labour and payment of 
wages; supervises the spending of wage funds. verifies the correctness of 
employment of approved systems of wage payment, takes part in working 
out and introducing wage systems stimulating labour productivity in fac- 
tories. MTSs and state farms; 

approves the budget of the trade union and the state social insurance 
budget, and endorses reports on their fulfilment; 

operates holiday homes and sanitoriums and establishes new ones; 

registers collective agreements concluded between local trade-union or- 
ganizations and factory managements; 

establishes safety standards and regulations obligatory for the industry 
in question; 

organizes the training of trade-union cadres and sees to their ideological 
and political education; 

publishes the trade-union's newspapers, magazines and printed matter; 

nominates active trade unionists to positions in the State administration, in 
the Soviets, and in economic and public bodies; 

determines the structure of the Central Committee of the union and en- 
dorses the appointment of its departmental heads; 
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directs the activity of the voluntary sports society and contributes to its 
development; 

maintains and develops contact with trade unions of foreign countries. 

Plenary sessions of the Central Committee of a trade union are convened 
not less than once in six months. Alternate members of the Central Com- 
mittee of a trade union and members of the Auditing Commission attend 
plenary sessions with voice but no vote. 

To direct the everyday activities of the union, the Central Committee elects 
a Presidium consisting of a chairman, a secretary and members. 

The Central Committee of a trade union is responsible for its activities to 
the congress of the union and to the A.U.C.C.T.U. 


IV. REPUBLICAN, TERRITORIAL, REGIONAL, City AND DISTRICT 
TRADE-UNION BODIES 


30. Regional, territorial and republican trade-union councils and audit- 
ing commissions are elected at the appropriate inter-union conferences for a 
term of two years. 

Delegates to inter-union conferences are elected by meetings of the union 
members in factories, establishments or educational institutions whose trade- 
union organizations come under the direct jurisdiction of the Central Com- 
mittees of their unions and by the city, district, regional, territorial or re- 
publican conferences of the individual unions. 

31. Regional, territorial and republican trade-union councils: 

carry out inter-union undertakings; 

co-ordinate joint actions by the trade-union organizations of the region, 
territory or republic aimed at promoting socialist emulation for the raising of 
labour productivity, fulfilment and overfulfilment of state plans by factories, 
MTSs and state farms, and at further improving the material conditions and 
cultural services for workers and other employees; 

together with the Soviet bodies review the results of the inter-regional, 
territorial or republican socialist emulation contest; 

organize popularization of the advanced work methods of innovators in 
production among the broad masses of workers and other employees, and 
promote introduction of progressive work methods into factories, MTSs and 
state farms; 

carry out the verification of fulfilment of A.U.C.C.T.U. decisions by re- 
gional, territorial or republican trade-union organizations and take meas- 
ures to improve their work; 
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summarize and popularize advanced methods of trade-union work; hold 
meetings of the trade-union active; hold inter-union seminaries and courses 
for the training of trade-union activists; 

direct inter-union cultural and sports establishments and see to it that 
the functioning of Palaces of Culture, clubs and other trade-union cultural 
establishments is improved; 

organize public supervision by tradc-union organizations of the work of 
trade and catering establishments. of medical and welfare services for the 
population, of the fulfilment of plans for housing construction and the dc- 
velopment of cultural amenities and take measures to eliminate shortcomings 
brought to light. 

Plenary sessions of the tradc-union councils are convened not less than 
once in four months. 

32. Republican, territorial, regional, railway line, basin, city and district 
committees and auditing commissions of trade unions are elected at confer- 
ences of the trade unions in question, held once in two years. 

The conference hears reports by the Committee and the Auditing Com- 
mission, discusses questions of trade-union work, of the organization of 
labour and production and of cultural and welfare services for the workers 
and other employees, and elects the trade-union directing bodies and the 
delegates to the congress of the trade union and to the inter-union conference. 

33. The committees direct the organizations of their trade unions in the 
republic, territory, region, city, district, railway line or basin, assist them in 
the development of socialist emulation, take measures to ensure the fulfil- 
ment of collective and labour protection agreements; organize fulfilment 
by the trade-union organizations of the decisions taken by the A.U.C.C. T.U. 
and the Central Committee of the Union, approve the financial estimates of 
the primary trade-union organizations, hold meetings of the trade-union 
active, promote criticism and self-criticism, and educate the membership of 
the union in a spirit of intolerance towards shortcomings. 

34. Plenary meetings or regional, territorial and republican committees 
are convened not less than once in four months, and plenary meetings of 
city and district committees—once in three months. 

35. In all their activities the committees are accountable to the appropri- 
ate republican, territorial, regional, city or district conferences of union 
members and to the Central Committees of their trade unions; and as regards 
inter-union undertakings in their republics, territories or regions, they are 
also accountable to the trade-union councils. 

36. The trade-union councils and committees elect from their midst a 
chairman, a secretary, and members of the presidium. 
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V. PRIMARY TRADE-UNION ORGANIZATIONS 


37. The basic unit of a trade union is the primary trade-union organiza- 
tion. The primary trade-union organization is made up of the trade-union 
members employed at the same factory, MTS, state farm, or establishment, 
or attending the same educational institution. 

The highest body in the primary trade-union organization is the general 
meeting of union members. 

In factories or other establishments where general meetings cannot be 
called because people work different shifts or because the shops or depart- 
ments are territorially dispersed, shift meetings or conferences of trade-union 
members are held instead. 

38. The tasks of the primary trade-union organization are: 

a) to mobilize all the workers and other employees of factory, MTS, 
state farm or establishment for the fulfilment and overfulfilment of the 
state production plan; to strengthen labour discipline and promote socialist 
emulation; 

b) to draw all the workers and other employees into the trade union and 
conduct political-educational work among them; 

c) to discharge the obligations assumed under the collective agreement; 

d) to devise and put into effect practical measures aimed at raising labour 
productivity, improving quality, putting every shop and work-team on а cost- 
accounting basis, reducing production costs and increasing returns; to hold 
production conferences and supervise the fulfilment of their decisions; to 
contribute to the adoption of rationalization suggestions; 

€) to supervise the revision of output rates, to check the correctness of 
the use of wage schedules for the employees, to bring to light and take meas- 
ures to eliminate the causes for non-fulfilment of output rates by individual 
workers, to verify the correctness of employment of systems of wage pay- 
ment, of settling accounts with the workers and other employees, and the 
punctuality of payment of wages; 

f) to establish schools of advanced methods of work, to organize the 
patronage of new workers by experienced workers, engineers and techni- 
cians, to arrange talks and lectures on advanced methods of work, and to 
use other forms of disseminating and introducing advanced methods; to as- 
sist the workers and other employees in fulfiling and overfulfiling output 
rates and in raising their efficiency; 

B) to work day by day to improve working conditions and welfare facili- 
ties for the workers and other employees; to supervise the fulfilment of plans 
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for housing construction and development of cultural amenities, and the 
functioning of trade and catering establishments; 

h) to satisfy the cultural requirements of the workers and other employees, 
to promote large-scale cultural and sports activities in the factory or estab- 
lishment; 

i) to put into effect the decisions of higher trade-union bodies and the 
resolutions adopted at general meetings; 

j) to develop criticism and self-criticism and educate the membership of 
the union in a spirit of intolerance towards shortcomings. 

39. To conduct current activities, primary trade-union organizations 
numbering 25 or more members elect a factory or establishment committee 
and an Auditing Commission, and organizations numbering less than 25 
members elect a trade-union organizer, for a term of one year. 

The number of members on the factory or establishment committee and 
the Auditing Commission is fixed by the general meeting or conference of 
union members. 

The factory or establishment committee concludes a collective agreement 
with the management and organizes supervision by the masses and takes 
measures as to its fulfilment; it directs the work of the production confer- 
ences; fosters a widespread invention and rationalization movement; super- 
vises the observance of the labour laws, regulations and standards of indus- 
trial sanitation and safety precautions; works to provide cultural and welfare 
services for the workers and other employees; calls general meetings and 
conferences; organizes fulfilment of the decisions of higher trade-union 
bodies; 

enlists trade-union members in active social work, organizes the election 
of the social insurance council. establishes commissions for work іп par- 
ticular fields of trade-union activity, and approves their composition. 

40. Shop committees are set up in factory shops by decision of the fac- 
tory committee, and trade-union bureaus in the departments and divisions of 
offices by decision of the establishment committee; they are elected for a 
term of one year. 

The shop committees and trade-union bureaus organize all trade-union 
activities in their shops or departments, establish commissions for work in 
particular fields of trade-union activity, ensure fulfillment of the decisions 
of the factory or establishment committee and of higher trade-union bodies, 
arrange meetings of the workers and other employees, form trade-union 
groups and direct the work of the group trade-union organizers. 

41. With a view to meeting more fully the wants of trade-union members 
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working in the same team, unit, assembly, section, etc., trade-union groups 
are formed. 

A group trade-union organizer is elected by open vote for a term of one 
year at a general meeting of the group. To assist the group organizer, the 
trade-union group elects from among its members a social insurance steward, 
a cultural organizer and a public inspector of labour protection. 

The group trade-union organizer draws all employecs into the trade union, 
collects membership dues from union members; 

actively supports advanced production undertakings by the workers and 
other employees, assists them in bringing out and widely developing their 
creative initiative, helps innovators in production, sees to the dissemination 
of highly productive methods of work among all the workers of his group; 

jointly with the foreman and team leader develops socialist emulation for 
the fulfilment and overfulfilment of production assignments, for the im- 
provement of output quality, and for the saving of materials by every worker; 

holds production conferences and general meetings of the trade-union 
group and helps the factory, establishment and shop committees to provide 
the workers and other employees with welfare and cultural services. 


VI. TRADE-UNION FUNDS 


42. Trade-union funds are made up of entrance fees, monthly member- 
ship dues, proceeds from cultural, educational and sports institutions, auxili- 
ary establishments, buildings and structures, and other incoming sums. 

43. The monthly membership dues are fixed as follows: 

those whose monthly earnings (stipend) is up to 500 rubles pay 50 kopeks 
per 100 rubles; 


from 501 to 600 rubles 4 rubles a month 
from 601 to 700 rubles 5 rubles a month 
over 700 rubles 5 І percent 


For non-working pensioners and for students receiving no stipends, the 
membership dues shall be 50 kopeks a month. 

44. The entrance fee charged at the time of joining the trade union is 
fixed at one per cent of the monthly earnings or student stipends; for students 
receiving no stipends, it is one ruble. 

45. The funds of the A.U.C.C.T.U. are made up of contributions from 
the Central Committees of the trade unions out of the dues collected 
from their membership, the amount of the contribution being fixed by the 
A.U.C.C.T.U., and of other incoming sums. 

46. The republican, territorial and regional trade-unions councils are 
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maintained out of the A.U.C.C.T.U. funds in accordance with approved 
estimates. 

47. Trade-union funds are used for cultural services to union members, 
for material assistance to them, and for the organizational and administra- 
tive expenses of trade-union bodies. The allocation of funds is determined 
annually by the Central Committees when approving the budgets, and by 
the A.U.C.C.T.U. when approving the joint budget of the trade unions. 

Trade-union bodies expend their funds in accordance with estimates ap- 
proved by higher trade-union bodies. 

The A.U.C.C.T.U. and the central, republican, territorial, regional, and 
also factory and establishment trade-union committees publish their financial 
accounts for the information of union members. 

48. The right of disposal over trade-union funds and property is vested 
in the elected trade-union bodies, which are responsible for timely collection 
of the funds and security of the property and for their proper utilization. 

Redistribution of property within a trade union is made by decision of 
the Central Committee of the union, and between different trade unions by 
decision of the A.U.C.C.T.U. 

49. The auditing commissions of trade-union bodies elect a chairman 
and secretary from their midst. The auditing commissions check on the 
fulfilment of the trade-union budgets and the state social insurance budget, 
on whether funds are expended and trade-union property utilized in a proper 
and expedient manner, and on the system of registration and accounting; see 
to it that letters and applications of the working people are considered in 
due time. 

The auditing commissions report on their activities to congresses, con- 
ferences and general meetings simultaneously with the trade-union bodies. 


VII. RIGHTS ОЕ TRADE-UNION BODIES AS JURIDICAL PERSONS 


50. Factory, establishment, city, district, railway line, basin, regional, 
territorial, republican and Central Committees of trade unions, and also the 
A.U.C.C.T.U. and republican, territorial and regional trade-union councils 
constitute juridical persons. They have a stamp and seal of a pattern ap- 
proved by the Central Committee of the trade union in question and by the 
A.U.C.C.T.U. 

51. Each trade union has its rules, which take into account the distinctive 
features of that union and conform to the Rules of the trade unions of the 
U.S.S.R. 


The rules of each trade union shall be registered with the A.U.C.C.T.U. 
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